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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Nationwide Taste Tests Prove It. 


Over 10,000 drinkers across the 
country have compared the taste of 
Imported Windsor Canadian to the 
taste of Seagram’s V.O. 

And they chose the mild, smooth 
taste of Windsor over V.D.—5796 to 43%. 

If you’re a Windsor drinker, that will 
come as no surprise. But if you’re not, try 
the taste of Windsor and find out for your- 
self why it’s the Canadian that stands alone. 

You can’t beat the taste of Windsor. 
And you certainly can’t beat the price. 
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This new computer from Timex rep- 
resents a major breakthrough: а 
real computer at an almost unreal 
price. What makes it possible are 
our advances in microchip technol- 
ogy and computer circuitry. And, as 
technology increases, price de- 
creases. It happened to the calcu- 
lator. It happened to the digital 
watch. Now Timex has made it hap- 
pen to the computer. 

The Timex Sinclair 1000 allows 
yeu to use your own TV as a display 
monitor, and your audio cassette 
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THE POWER OF THE COMPUTER 


FOR JUST 9995 


recorder for storing programs. For 
$99.95* you get everything, else 
you need, including our step-by- 
tep learning guide that'll have you 
running programs within hours. And 
writing them within weeks. 
Pre-programmed cassettes for 
the Timex Sinclair 1000 are available 
on such subjects as education, fi- 
nance and entertainment. And for 
$49.95* you can add an additional 
16K RAM memory bank that will let 
you do further advanced programs. 
The power of the computer is 
within your reach today. Visit your 
local retailer or call our toll-free 


PRINT 


number 1-800-248-4639 for 
the Timex computer 
dealer nearest you. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave. New York, N.Y. 10017. Because of the large vol- 
ume of mail, we are unable to acknowledge unpublished letters. 


Missiles or margarine? 


As an electrical engineer, | was fascinated 
to read about the technical details of ad- 
vanced weapons systems ["Smart Mis- 
siles,” PS, Oct. '82]. But | believe that sci- 
entists and engineers can no longer live in 
their "ivory laboratories," addressing 
technical issues without consideration of 
their awesome consequences. For exam- 
ple, it has been calculated that the outlay 
required for a version of the MX-missile 
system would be greater than the total 
cost to reinsulate every dwelling in the 
U.S. While recognizing the legitimate 
needs of U.S. defense, one must ask 
which strategy makes more sense in an 
energy-starved world. 

The situation is worse when you con- 
sider sales of multimillion-dollar missiles 
to countries whose populations are bur- 
dened with great poverty, illiteracy, fam- 
ine, and oppression. The costs to the 
world's population of the R&D, testing, 
manufacturing, marketing, and stockpil- 
ing of these advanced weapons should be 
recognized and compared with the rela- 
tively cheap costs of systems for educa- 
tion, food production, and health-care 
delivery. 

| am not suggesting that POPULAR Sci- 
ENCE should become a forum for political 
issues. However, we must all develop a 
realistic perspective on the human impact 


and cost of new technologies, whether 


they be weapons systems or undersea 
farms. 
Kevin J. Parker, Rochester, N.Y. 
As usual, your magazine did a first-rate 
job in explaining complex technology de- 
velopments to the general reader. А cou- 
ple of mistakes crept in, however. In the 
photo captions, the names of the two 
British Aerospace antimissile systems are 
reversed. The larger picture shows the 
Sea Dart and the inset shows the Sea- 
wolf. The comments about their uses are 
correct, though. Second, the Copperhead 
anti-armor guided projectile is fired from 
a 155-mm artillery piece, not a tank gun as 
written. Current tank guns are limited to 
shells 120 mm or smaller. 
William S. Beebee 
Guidance Systems Div., Bendix Corp. 
Teterboro, N.J. 


Fallback position 


Having read and had my mind flexed by 
POPULAR SCIENCE all my life, | am saddened 
that many of the exciting concepts | 
learned about in your pages will remain 
fantasies because of budget cuts in the 
space program ['"It's Time to Stop the 
Space Retreat," PS, Oct. '82]. | think we 


Americans owe our children the same in- 
spiration that | found in the POPULAR Sci- 
ENCE Of 25 years ago. Jim Schefter was 
right about another thing: The Saturn 5 
rocket on display at Johnson Space Cen- 
ter makes a spiffy exhibit, but it's a sad 
sight lying there on its side—a reminder 
not of what was but what could have 
been. 
Thomas E. Diegelman 
Houston, Tex. 


| disagree with the editors about the 
space program. One of the main reasons 
that this nation is falling far behind in the 
fields of automobiles, electronics, and au- 
tomation equipment is the constant drain 
of the best brains into better-paying jobs 
in the defense and aerospace industries. 
With huge deficits threatening our econo- 
my and 10 million unemployed, we can 
no longer afford the luxury of pouring bil- 
lions into space programs that enrich the 
industrial giants but provide little benefit 
for the average taxpayer. 

Jesse L. Taggart 

Woodstown, N.J. 


| greatly appreciated your indictment of 
"the space retreat." As the article pointed 
out, our loss of leadership in this area is 
becoming critical and can be directly con- 
nected to faltering U.S. leadership in oth- 
er areas of science and technology. How- 
ever, | was disappointed that the article 
did not receive better billing—a mention 
on your cover or inclusion in the contents- 
page highlights. 

Greg Platt, Plano, Tex. 


Noisemakers 


It has not yet been my displeasure to en- 
counter one of those obnoxious talking 
dashboards, but when | do l'Il do more 
than tell it to "shut up," as Jim Dunne 
does [" Detroit Report," PS, Oct. '82]. I'll 
disconnect it, just as | have done for years 
with those insulting key buzzers. The iro- 
ny is that the purchaser pays for these un- 
invited intruders. 

Richard J. Sawyer, Naples, Maine 


Fuego figures 


As a new owner and unabashed fan of the 
Renault Fuego Turbo, | was encouraged 
by the generally favorable review given it 
by Jim Dunne ['"Sporty Quartet," PS, 
Sept. '82]. However, two figures cited are 
wrong. The EPA mileage given was for the 
normally aspirated Fuego, though the test 
car was the Turbo. The correct numbers 
are 24 city, 39 highway. Also, the rear seat 
of the Fuego does fold down, and in that 

Continued 
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We asked a lot of this Craftsman · could take the punishing heat that i ih 
| #1051 drill. But it wouldn't be a builds up inside a drill, during con- 


Craftsman drill if we didn't. It was tinuous operation. (Heat that could 
put through one grueling test after reach temperatures of 200°F). 
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another. Then the bit was jammed over 
To start with, this 3/8-inch drill and over again—stopping it dead in 
got the shock of its life... 3,000 its tracks. A bit that was sometimes 
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volts of electricity. A little test of the rotating at speeds of up to 1,200- 
double insulation. And that was just RPM’s. The point? To prove it’s 


a Warm-up. almost impossible to strip the heli- ^ drill is not a 

After that came drilling. Lots of it! cal gearing. Gearing that’s built to only the Craftsman Choice, 
First wood. Then steel. Then take it. it’s on sale at half price!* But 
masonry. Then more wood. More And that was just the beginning. don’t wait. Unlike our drill, this 
steel. Over 10,000 holes in all. But we think you're beginning to get sale only lasts two weeks. 


Next it was put through the temper- the point. After all, over 2,000,000 
ature test. One surefire way to see if people have made this variable 


the ball, sleeve and roller bearings speed, reversible drill their choice. ON SALE NOW JAN. 2-15 
Now we've made it easier for you to 
sears © PRICED 2999 
| From January 2-15, this Craftsman PRICE У i 


*Minimum savings nationally. Prices and dates apply only to the Continental United States © Sears, Roebuck and Co., 1983 


An Investment 1n the Future 


Today, as never before, American sportsmen are realizing the advantages of purchasing fine quality sporting firearms 
as a measure of security against the dwindling value of their dollars. In our inflation economy, the Ruger M-77 rifle 
offers a solid investment opportunity — a possession that can be expected to retain its value with the passage of time. 
The enduring qualities of the Ruger M-77 rifle — the excellence of its engineering and manufacture, the fine materials 
from which it is constructed, its classic design and pace-setting performance — assure that these rifles will be sought 
after by shooters and collectors for generations to come. 


The Ruger M-77 rifle is made with integral scope mounts and comes with 1” rings, with or without open sights, 
and in short stroke and Magnum action models. Magnum action models are also made with receivers tapped to accom- 
modate a variety of commercial scope mounts. The M-77 rifle is chambered for fifteen popular cartridges, from .22-250 
to .458 Magnum calibers for every type of hunting. Barreled actions are available in all calibers and configurations. 


copyright 1980 by Sturm, Ruger & Company, Inc. 
RUGER and M-77 are U.S. registered trademarks 


FREE CATALOGS AND INSTRUCTION MANUALS WHICH CONTAIN APPROPRIATE WARNINGS AND ADVICE 
FOR THE USE OF ALL MODELS OF RUGER FIREARMS ARE AVAILABLE FROM THE FACTORY ON REQUEST 


STURM. RUGER & Company, Ine, 
31 Lacey Place 
Southport, Connecticut 06490 U.S.A. 


ALL RUGER FIREARMS ARE DESIGNED AND MANUFACTURED IN RUGER FACTORIES IN THE UNITED STATES OF AMERICA 


PS readers talk back 


[Continued] 


configuration offers 33.8 cu. ft. of stor- 
age—superior to any of the competitors. 
Thomas A, Pritchard, Hartwick, N.Y. 


Cobbled up 
For a $24,000 auto, it would seem that 
Buick Division would make a glitch-free 
photo of the Riviera convertible available 
to POPULAR SCIENCE for editorial publicity 
(“GM for '83," PS, Oct. '82]. Perhaps the 
inattention to assembly detail, which re- 
sults in the ill-fitting door (mishung by at 
least Vs in. at the hinges), accounts for 50 
percent of the garages in my neighbor- 
hood housing at least one Mercedes or 
BMW. 

Richard H. Voltz, Marietta, Ga. 


Jack Keebler replies: "Many times, regu- 
lar production of a model hasn't started 
when press long-lead information is re- 
quired. Thus, manufacturers must some- 
times 'cobble together' models solely for 
photographic purposes. The model in the 
photo probably doesn't incorporate the 
additional structural bracing that produc- 
tion convertibles will have. That would 
account for what appears to be a mishung 
door." 


Ashes of plenty 


Although the exact composition of fly ash 
[“Science Newsfront," PS, July '82] is de- 
pendent on the coal source and burn char- 
acteristics of the power plant, the major 
elements present are silicon, calcium, alu- 
minum, iron, and magnesium. It also con- 
tains a variety of useful crystalline com- 
pounds. It is apparent that fly ash could 
become a new resource to be tapped rath- 
er than a waste product to be disposed of 
if basic research can be started now—be- 
fore we are buried beneath our own 
ashes. 

Scott Schlorholtz, Ames, lowa 


Belt in the wallet 


To continue the debate over seat-belt us- 
age [RTB, PS, May '82 and Oct. '82]: The 
idea of attacking the problem through in- 
surance seems attractive, but Fritz Han- 
del's suggestion to base premium rates 
on seat-belt use is probably unworkable. 
Insurance companies would be unable to 
reliably establish in advance future seat- 
belt usage. However, a workable method 
could be based on insurance coverage. In- 
surers could be required to pay, say, only 
half the usual benefits if the official find- 
ing was that the claimant was not wearing 
belts. 

George Ray, Huntsville, Ala. 


Slippery numbers 


| believe you do readers a disservice by 
reporting drag coefficients of cars. As you 
know, the aerodynamic drag is given by 
the product of the drag coefficient, cross- 
sectional area, and dynamic pressure. 
Trying to compare aerodynamic efficien- 
cies of various designs without knowing 
the area is utterly useless. Larger cars 


with the same drag coefficient as smaller 

ones are less efficient aerodynamically in 

direct proportion to their relative sizes. 
George L. Cahen, Alexandria, Va. 


Jack Keebler replies: “Mr. Cahen is abso- 
lutely right, but, unfortunately, cross-sec- 
tional area is seldom supplied to us. Even 
excepting that issue, drag figures are slip- 
pery numbers. Readers should keep in 
mind when comparing drag coefficients 
in our pages or in automobile advertising 
that no standardized test procedure ex- 
ists, The same vehicle tested in two differ- 
ent wind tunnels can have C,’s varying by 
as much as five percent, There are also 
production tolerances to consider. Even 
in the same model, a difference of two to 
four percent in C4 can occur." 


“Ty” for “to” 


Thank you for your article about Arm- 
strong's Tredloc [Tougher Tire," PS, Oct. 
'82, page 47]. But these new radials won't 
cost 78 percent more, though they may be 
worth it. The cost is only seven to eight 
percent more. 
Kenneth D. Backman, Manager 
Product Planning, Armstrong Rubber 
New Haven, Conn. 


Lubing aluminum 


E. F. Lindsiey missed one very important 
property of Teflon lubes [PS, July '82]. ! 
have found that a lube consisting of finely 
divided Teflon in aqueous suspension is 
most amazing when used on various al- 
loys of aluminum. These seem to have a 
fibrous structure on which all petroleum- 
based lubes are practically useless. But 
with Teflon applied, adjustable aluminum 
louvers, storm doors, camera-filter 
threads, pipe threads, etc., remain free- 
working for long periods. Apparently the 
Teflon embeds itself in the structure of 
the alloys. 

U. S. James Jr., Santa Fe, N.M. 


Corrections: The price of the plans pack- 
age for the channeled air-type solar col- 
lector from Solar Innovations (Box 6788, 
Great Falls, Mont. 59406) is $12, not $40 
as printed in "Shop Talk" [PS, Oct. '82]. 

The correct address of the manufactur- 
er of the PriveCode call screener [What's 
New in Electronics," PS, Oct. '82] is IMM 
Corp., 100 М. 20th St., Philadelphia, Pa. 
19103. 

The Home Energy Manager control 
center [PS, Oct. '82] has been replaced by 
"a more advanced and sophisticated 
product called Energy Computer," ac- 
cording to the maker, which should have 
been identified as Electro Tech Manufac- 
turing, Inc. (7094 Peachtree Industrial 
Blvd., Norcross, Ga. 30071). 

Shortly after our November issue went 
to press with a "Readers Talk Back” letter 
about H-M Vehicles’ three-wheel cars, 
that company announced that it was go- 
ing out of business. Jim Dunne's original 
statement—that no three-wheelers are 
manufactured completely in the U.S.—is 
now correct. 
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RECREATION ROUNDUP 


By HERBERT SHULDINER 


Plush rider 


Gerard Karpik tests out his frisky proto- 
type Ski-Doo racer (above) in preparation 
for an assault on the race circuit this 
winter. Karpik, a racer and performance 
consultant for Bombardier, Ltd., has de- 
signed a new type of snowmobile with 
some of the features found in Formula 1 
race cars. In the process, he claims he's 
laying the groundwork for a class of bet- 
ter-handling and more-comfortable 
winter machines for recreational snow- 
mobilers. 

The two major features of Karpik's 
snowmobile are improved aerodynamics 
and a sports-car-type suspension system. 
Karpik's racer has been tested in a wind 
tunnel with a rider atop the machine and 
came out with a coefficient-of-drag rating 
of 0.36. "That's quite slippery in compari- 
son with consumer machines," Karpik 
says. A typical consumer snowmobile has 
a Са of 0.45 with a rider aboard, Karpik 
adds. The most slippery automobiles 
have C,’s of around 0.32. The low C, of 
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the prototype snowmobile means a high- 
er top speed and lower fuel consumption, 
Karpik claims. 

The efficient aerodynamics results from 
improved hood styling and a new wind- 
shield. Опе drawback to the windshield, 
Karpik admits, is that it offers less protec- 
tion to the driver and can't be used in very 
cold weather. "We're aiming for a good 
protective windshield that still has a good 
drag coefficient," Karpik says. 

Handling has been substantially im- 
proved with the sports-car-inspired front 
and rear suspension. Karpik calls it a ris- 
ing-rate suspension. The way it works, 
Karpik says, is that when a ski moves over 
a small bump, the front shock moves very 
little in relation to ski movement. When 
you hit a large bump, ski and shock move- 
ment come much closer to being equal. 
Karpik has also designed a bell crank sys- 
tem to provide a variable rate of displace- 
ment for both front and rear suspension. 
The result is a snowmobile with good 
handling at high straightaway speed and 
the ability to take corners much faster. 


Karpik's snowmobile was raced six 
times last winter and won four of the 
races. Karpik says Ski-Doo's 5500 MX al- 
ready has the rear suspension developed 
for his prototype. In the next year or two, 
Karpik predicts, other Ski-Doo models will 
begin to get many of the features he has 
pioneered in his unique racing machine. 


Lightweight tents 


to) is a versatile shelter for use by back- 
packers or car campers. It features an 
oversize door and two windows covered 
with No-See-Um nylon netting, which 
gives ventilation and insect protection. 

The tent is made of breathable nylon 
taffeta, and there's also a rip-stop nylon 
fly to protect against rain. Stargazer 15 
rust-colored and the fly is tan. Floor size is 
49 by 108 inches, and the center height is 
17 inches. Weight is four pounds, six 
ounces. Price: less than $85. 

Sierra West's new Trilite model (bot- 
tom) provides sleeping space for three 
people, yet weighs only six pounds, two 
ounces. The tent is supported by a pair of 
arched, sectioned aluminum poles. The 
Trilite also features No-See-Um mosquito 
netting and has a full-coverage fly. The 
tent is 110 by 64 inches and is 43 inches 
high. There's 45.8 square feet of floor 
space. Price of the Trilite is $365, includ- 
ing tent pegs and stuff bag. 


Running partners 


Do you need one? The American Running 
and Fitness Assn. may be able to put you 
in touch with other runners in your area 
through its Runner's Referral Service. The 
service is open to the entire public, and 
depending on where you run, distance, 
and pace, the service will attempt to find 
your match with another runner. You can 
get an application and more information 
by writing the American Running and Fit- 
ness Assn., 2420 K St. N.W., Washington, 
D.C. 20037. If the mail is too slow for your 
pace, you can call the association at (202) 
965-3430. 


“In just one year, I earned 


—: in my spare time to 
pay for my equipment 
have $500 in my pocket!” 


and have 


Darrell Vander Zanden is cashing in on the 
growing demand for genuine, hand-made 
crafts. 


He's learned what so many woodworkers already know. To get 
professional results — for items good enough to sell — you need 
precision tools. 


So, you can spend the time and money to build a shop full of tools. . . 


Or, do what Darrell Vander Zanden and over a quarter million 
others did! You can own a full workshop — in one sturdy, 
freestanding unit that takes no more space than a bicycle. 


The Shopsmith MARK V — the one tool 
that's right for all your jobs. 


Just like Darrell, you could be turning out beautiful 
hand-made items, even selling them — at a profit, 
if you have the tool he used. . .the remarkable а 
Shopsmith MARK V, the tool that's right for every K 
project! Г, 


5 of the most needed power 
tools — at a price you 
can afford. 


You get a 10" table saw, 167" vertical drill press, 
horizontal boring machine, 34" lathe and 12" disc 
sander — in a single unit. All powered by one 
rugged, variable rappa motor, so the MARK V 
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You'll be amazed at how easy you'll 
saw, rabbet, spindle turn, dowel and 
more. Youll be pleased at the 
professional results you'll achieve 
— for finished items good ^ 
enough to sell! LE деа T OLI 
" JEN A AU "mI. 
Outperforms single HIS re 
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because the кез еншш 
quality is 
built right in. 


Even for beginners, 
tricky jobs become 
easy with the 
shopsmith 

MARK V — be- 
cause the skills you 
need are built right 
into the machine. 


So even if you're not an experienced woodworker, you'll 
soon be performing like a pro. With less than an hour's 
practice, you'll be able to move from tool to tool in less 
than 90 seconds. 


If youre a seasoned woodworker, you'll see your 
work take on a quality you've never achieved with 
single purpose tools. 
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Whatever your level, you'll be able to do things you just can't do with 
individual tools. You can do it all, and chances are do it better with 
a MARK V! 


The tool to start with...the system you 
grow with. 


You can't beat the MARK V for a basic home workshop. And as 
your needs and skills grow, you can select from a variety of 
Accessory packages to add even more capabilities to your 
MARK V 


Darrell Vander Zanden's MARK V paid 
for itself! Maybe yours could, too! 
Find out more. 
Simply complete and mail the coupon below for a FREE 
Information Kit, including the booklet "How To Determine Your 


Best Power Tool Buy." PLUS a FREE subscription to the 
home workshop magazine, HANDS ON! — a regular $6.00 


SO | value. We'll even tell you how you can test-use the MARK V 


in your own home for 30 days, without risking a penny! 


The information is FREE and without obligation. SO 
mail the coupon today! 


*$w You can easily make the clocks, 
è boxes, picture frames and 
chests Darrell Vander Zanden 
sells — to start your own 
profitable business with a 
Shopsmith MARK V! 
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Shopsmith Inc. 
| Send in this coupon 
Sai or ^ 1-800-228-2210 


tiq Wy, (in Nebraska 1-800-642-8788) 
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[ YES! Please send me a FREE Shopsmith MARK V Ш 
Information Kit, including the booklet, “Ном To Determine Ё 
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Send tó: Shopsmith, Inc. The Home Workshop Company 
750 Center Drive Vandalia. Ohio 45377 
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SCIENCE NEWSFRONT - 


By ARTHUR FISHER 


Hydrogen fuel from water 


Two sets of investigators, working inde- 
pendently, recently announced what they 
claim to be significant progress in the on- 
going attempt to use sunlight to split 
water molecules and generate hydro- 
gen gas. 

First came a report from Professor Ga- 
bor Somorjai and his colleagues at the 
University of California, Berkeley. Somor- 
jal appears at right in the photo above, 
with Christofer Leygraf and Monica Hen- 
dewerk. Their apparatus contains solid 
discs of iron oxide—compressed rust— 
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that act as electrodes when immersed in a 
solution of water and sodium sulfate. 
When light shines on the system, it gen- 
erates an electrical current that dissoci- 
ates water molecules, producing hydro- 
gen and oxygen gases. The UC chemists 
say that this is the first time a photochem- 
ical process using naturally abundant 
raw materials has succeeded in generat- 
ing hydrogen continuously at a practical 
level. 

A few weeks after the California an- 
nouncement, researchers at Texas A&M 
University claimed that they had achieved 
"a real breakthrough" in photochemical 


water-splitting. Electrochemist John Bock- 
ris, of the university's Hydrogen Re- 
search Center, said his team has devel- 
oped the basic technology to make from 
water hydrogen fuel as cheap as gasoline, 
perhaps for the equivalent of a dollar a 
gallon. The Texas system, the creation of 
Dr. Marek Szklarczyk and Dr. A. Q. Contrac- 
tor, uses inexpensive silicon-based pho- 
toelectrodes, and achieves an efficiency 
of more than 10 percent—a remarkable ac- 
complishment if the claim holds up. 

Dozens of scientific groups all over the 
world have been pursuing the goal of a 
practical and economical way to use sun- 
light to split water molecules and yield 
hydrogen as an energy source [PS, Jan. 
'78]. But until now, no group had claimed 
success in combining inexpensive and re- 
coverable materials with high efficiency. 
We'll report on the details of these two 
new systems in a later issue. 


Sniffing on the assembly line 


The robot seen in the photo (below, left) is 
actually checking cars for body leaks on 
the trim line for the Triumph Acclaim at a 
factory in Oxford, England. The check is 
"dry," eliminating the usual water-spray 
test. That wet test is unreliable in spotting 
sealing defects because of seepage; 
moreover, it can soak and damage car- 
pets and upholstery. Dry tests simplify 
needed fixes and allow them to be per- 
formed early in production. 

The unique system was developed by 
BL Cars, and it works like this: As each 
partly trimmed body approaches the auto- 
matic-robot station on the line, it is filled 
with compressed air laced with helium. 
The air is injected through a temporary 
pipe fixed to the gearshift aperture under 
the floor. Two robots flanking the moving 
track then follow the path of all body seals 
on both sides, including the windshield, 
doors, wheel arches, rear window, and 
trunk lid. Sensors are held within one inch 
of the body surface, and their central 
“nose” is circled by a continuous air cur- 
tain that confines any leaking gas to the 
sniffing area and excludes all other ambi- 
ent fumes (inset photo). The exact loca- 
tions and sizes of leaks are recorded on 
profile graphics of the car body in a com- 
puter printout. This individual record for 
each car is then filed as a permanent 
document. 


Cobalt from the sea floor 


Cobalt is one of those "strategic" metals. 
It is vitally important in many applica- 
tions, including magnetic materials and 
superalloys. But the U.S. has none; our 
supply comes mostly from African mines. 
Now the U.S. Geological Survey an- 
nounces that the bottom of the north-cen- 
tral Pacific Ocean may have cobalt-rich 
deposits that could be commercially min- 
able in the future. The deposits occur at 
relatively shallow depths in waters close 
to the Hawaiian Islands and various U.S. 
Pacific territories and possessions. 

The cobalt connection was uncovered 
by Dr. Frank T. Manheim of the USGS and 
Dr. Peter Halbach of the Technical Univer- 
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The lowest in tar of all brands. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 
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-. Lowest Tar 1005 
| Soft Pack 


SOFT РАСК 100's FILTER, MENTHOL: 2 mg. “tar”, 0.2 mg. nicotine 
av. per cigarette by FIC method. 


©1982 R.J. REYNOLDS TOBACCO CO 


Competitive brand tar levels reflect the lower of either FTC method or Dec. 81 FTC Report. 
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Easy does it with 
NN 


Operates 
on any 
110 Volt 


AC-60 Cycle 
An 


Model ET-50 
ELECTRIC 


STAPLE GUN © 


It’s TRIGGER-FAST! 
Just plug in... and SHOOT! 


Its easy squeeze, trigger-fast operation makes 
the lightweight compact ET-50 Electro-Matic the 
homemaker's ideal all-around fastening tool! 
She'll breeze effortlessly through scores of light 
decorating and repair chores . . . like covering a 
valance, lining a closet, trimming a kitchen shelf 
or mending a torn screen! 

Yet it packs the staple driving power to penetrate 
hard woods! Perfect for those man-sized jobs like 
installing ceiling tile, insulation and weatherstrip- 
ping! Features on/off safety lock, one-piece solid 
steel base. Uses 6 staple sizes: 1/4", 5/16", 3/8", 
1/2", 9/16" and Ceiltile. 


Available at All Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


Arrow Fastener Company, Inc. 


211 Mayhill Street, Saddle Brook, N 
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Science newsfront 


[Continued] 


sity, Clausthal-Zellerfeld, West Germany, 
during a joint oceanographic expedition 
using a research ship and deep-water 
dredge samplers. 


A tough pill to swallow 


"Taking your medicine" sometimes 
presents problems when it comes to 
swallowing pills and capsules. Dr. J. Ace 
Brown of Augusta, Ga., offered this down- 
home suggestion in a recent issue of the 
Journal of the American Medical Assn.: 
To swallow a tablet or pill, place it in your 
mouth with a small quantity of water and 
tilt your head back to wash it down. But 
don't try the same procedure with a cap- 
sule. Because it's lighter than water, it will 
float toward the front of the mouth and be 
difficult to swallow. Instead, tilt your head 
forward. The capsule will float back to- 
ward your throat and go down easily. 


New solar wing for shuttle 


A giant solar-array wing, destined to fly 
aboard the space shuttle in 1984 to dem- 
onstrate the advantages of an innovative 
design, is being developed for NASA by 
Lockheed Missiles & Space Company. In 
the photo at right, the retractable wing is 
shown fully extended. During launch, the 
105-foot-long by 13'5-foot-wide wing will 
be folded, accordion style, into a bundle 
less than four inches thick that will ride in 
the shuttle's cargo bay. Once in orbit, the 
wing will be extended and retracted a 
number of times to assay its strength and 
dynamic properties. A special coilable ex- 
tension mast will house the extension-re- 
traction mechanism. 

Solar arrays—collections of photovolta- 
ic cells designed to convert sunlight into 
electricity for spaceship power—have un- 
til now been primarily made with rigid 
metal structures. But the new wing, devel- 
oped for NASA's Marshall Space Flight 
Center and called SAFE (for Solar Array 
Flight Experiment), is made of Kapton, a 
flexible, lightweight plastic. And its solar 
cells are wraparound contact cells that are 
welded directly to the array blanket. Lock- 
heed engineers say that this printed-cir- 
cuit approach eliminates heavy adhesives 
and allows greater flexibility during the 
unfolding and retracting cycle. 

The array consists of 84 panels, but 
only one of them will be fitted with live 
solar cells, to reduce the cost of the exper- 
iment. With a full complement of cells, the 
wing would generate 12.5 kilowatts of 
electric power from sunlight. That works 
out to 66 watts per kilogram, contrasted 
with only 20 watts per kilogram character- 
istic of current spacecraft solar arrays. 
With new high-efficiency cells, output 
could reach 75 watts per kilogram. 


Gasoline demand 


For the first time since the Bureau of Pub- 
lic Roads began measuring U.S. highway 
gasoline use in 1919, energy experts have 
found a decline in such use for three con- 


secutive years, from 1978 to 1981. And a 
study oí transportation fuel consumption 
between 1973 and 1980, conducted by 
Oak Ridge National Laboratory's Energy 
Division, concludes that the forces that 
led to that unprecedented decline will 
continue to depress gasoline demand in 
this country at least through 1985. The 
four factors cited in the study are: most 
important, a large jump in fuel prices; the 
introduction of more-fuel-efficient cars, 
with an improvement in overall highway 
fleet economy; a decline in real personal 
disposable income; and, of relatively mi- 
nor significance, an increase in the num- 
ber of diesel cars on the road. According 
to David L. Greene, leader of the transpor- 
tation-energy group in Oak Ridge's En- 
ergy Division, "the larger factors of price 
and continued movement to even more- 
fuel-efficient vehicles should determine 
future consumption." 


Microwave cooking healthier? 


Research at Cornell University's Division 
of Nutritional Sciences is finding that the 
nutritional value of food cooked in micro- 
wave ovens is generally higher than that 
of food prepared by other methods. The 
advantage stems from the shorter cook- 
ing time required with microwaves: The 
longer food is heated, in general, the 
more nutrients are lost or degraded. In 
one study, Cornell food scientists tracked 
vitamin C, one of the essential nutrients 
most vulnerable to destruction during 
cooking. According to Gertrude Armbrus- 
ter, associate professor of nutritional sci- 
ence at Cornell, the loss of vitamin C from 
fruits and vegetables cooked in micro- 
wave ovens was as much as 50 percent 
lower than that encountered in traditional 
baking and boiling techniques. "The rea- 
son," according to Armbruster, "is be- 


cause less water is required, and up to 70 
percent less cooking time is needed. As a 
result, much less of the vitamin is lost to 
the water and far fewer nutrients are heat 
damaged." 


WHY THE TIMES ARE RIGHT 
FOR YOU TO MAKE BIG MONEY 
SELLING PACE’S SEAMLESS SPRAY... 


PART TIME orFULLTIME 


“Every sale brings а 


check of over $1000” 


says Dick Rogers, 


President of Pace Products. 


This is the Process and Product whose time has 
construction, even new 
Seamless Spray market is 
a salesman's dream. A vacuum created by the 
desperate condition of roofs. And the exorbitant 
price contractors charge to fix the 


nts, schools, shopping centers, 
n even the smallest towns, you've got 
dozens of ug, whose roofs need 
PRAY which you'll make 
available at a small fraction the cost of what 
they'd have to pay a roof contractor. 


come. Due to s 
roofs are leaking. T 


Factories, 
hospitals. 


SEAMLE 


Questions 
everybody asks 


Q How much selling experience do I 
“need? 


A None whatsoever. Our process is so sim- 
`... ple, our program so carefully set up, that 
. common sense and a willingness to tell 
the SEAMLESS SPRAY story is all you 
need. 
©, Do I have to come into this business 
- with a background in working with 
important people? 


A This is what never ceases to fascinate. 
We have carpenters, brick masons, 
small town merchants, insurance 
salesmen, wagon distributors, little 
people from all walks of life who enjoy 
selling the SEAMLESS SPRAY sav- 
ings! 


Q How much money does SEAMLESS 
. SPRAY save my customers? 


A It depends on the kind of roof. But you 
can conservatively estimate that you 
will save your customer at least 50% 
and in most cases more than 75% on 

— what he'd invest in a new roof. Example: 

. One school customer recently estimated 

their savings at over $28,000. The big- 
ger the sale, the bigger the savings. 


& Why does SEAMLESS SPRAY pay 
^ guch huge commissions? 


A Because you engage in a business where 
the average SEAMLESS SPRAY order 

for even a modest roof on a Main Street 
Building or a school, runs into sufficient 


m. 


size to support such a salesman's com- 
mission. Pace distributors enjoy the 
biggest commission per sale of any 
salesmen in Direct Selling. This is the 
joy of working this program. 


а, What about repeat business? 


A Here is where the rest of Pace’s line 
comes into play. Once you solve a man’s 
roof problems and save him so much 
money, he’s your friend for life. He then 
buys our PARK-KING Blacktop 
sealer—our CONCRETE PLUS for sea- 
ling cement areas—our LIQUID 
METALLIC SIDING and our HYLO- 
ZYME Plumbing Conditioner to 
mention just a few of the fine quality 
products in our Pace lineup. 


Q Who applies SEAMLESS SPRAY? 


A In most cases, the customer does this 
with his own maintenance people. No 
trained crews are ever needed. We ship 
the customer the SEAMLESS SPRAY 
equipment (Worth over $2,500) on Free 
‘Loan. After the job’s done, he returns it. 


PACE PRODUCTS, INC. Dept. Р5- 183 
8ist and Indiana—Kansas City, Mo. 64132 


О.К. Mr. Rogers, Га like to make 
some of the big money that’s being 
made selling Pace Products. Please 
rush me everything I need to get 
started. I understand there is no cost 
or obligation and no one will call on 
me. 


With today’s soaring labor costs, this is 
one of the things that makes SEAM- 
LESS SPRAY selling so easy. 


Q What about an investment? 


A You can rest easy. There is none! We 
send your initial kit at our expense— 
never ask for an investment. We even 
have a Supply Program that enables 
you to make extra money. 


Gi Is Part-Time Selling practical? 


А Not only practical, we recommend it. 
Most of our biggest money makers work 
less than a total of 5 days a month sel- - 
ling SEAMLESS SPRAY. The size of the 
sale, the spectacular single order com- 
mission is such that this is the perfect 
part-time selling ii NE 


Q How do I get started? 


А Just fill out and mail this coupon. We'll 
` rush you everything you need to get off 
to a super-selling start. And we'll help 

you every step of the way. 


Print Name 
Address 
City 


State 
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An expert's 
Choices: 


Solar-energy 


DOOKS, 


catalogs, 
and services 


By JEFFREY MILSTEIN 


I am an architect specializing in pas- 
sive-solar structures [such as the add- 
on sunspace in the May ’82 issue]. A 
number of books have been useful to 
me, so I’ve made a list of them—the 
“help-in-print” for do-it-yourself de- 
signers and builders. 

The Passive Solar Energy Book, by 
Edward Mazria (Rodale Press, Em- 
maus, Pa. 18049, $10.95) is an excel- 
lent book, clearly written and well il- 
lustrated. It uses a highly developed 
rule-of-thumb-and-solar-pattern sys- 
tem to help you size solar glazing and 
thermal masses to prevent too-great 
temperature swings in a building. 
One of the best features is a unique 
set of solar-radiation graphs that you 
can use to analyze your own site. 

Another good book written in sim- 
ple, clear language is Passive Solar 
Energy, by Bruce Anderson and Mal- 
colm Wells (Brick House, 34 Essex 
St., Andover, Mass. 01810, $8.95). 
This would be a good one to start with 
if you want the basics. Besides all the 
principles and rules of thumb, it in- 
cludes construction details and a di- 
rectory of passive-solar resources. 

Also by Bruce Anderson, with Mi- 
chael Riordan, T'he Solar Home Book 
(Brick House, $9.50) is one I still pick 
up frequently to check a fact or statis- 
tic. It's got lots of ideas on design. 
There's an excellent appendix with 
handy information such as insulation 
values and cost-analysis graphs. 

If you find yourself wanting more 
hard figures on how much you can ex- 
pect to save with your solar design, 
get a copy of Passive Solar Design 
Handbook, Vol. 2, by J. Douglas Bal- 
comb (National Technical Informa- 
tion Service, U.S. Dept. of Commerce, 
Springfield, Va. 22161, $31.50). It 
provides quick, simple methods to cal- 
culate yearly solar savings as well as 
more detailed and accurate analyses. 
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Included: rock-bed performance de- 
signs for hybrid passive systems and 
methods of analyzing their cost effec- 
tiveness using the solar-load-ratio 
method to predict performance. This 
method is now available on home 
computers, based on research at Los 
Alamos Labs. Vol. 3 will be coming 
out shortly. 

The U.S. Government Printing Of- 
fice (Superintendent of Documents, 
Washington, D.C. 20402) offers the 
following low-cost publications: Pas- 
sive Design: It’s Natural (No. 061-000- 
00401-7, $3.50), a 21-page booklet 
that provides basic principles; A Sur- 
vey of Passive Solar Buildings (No. 
023-000-00437-2, $3.75), a well-illus- 
trated publication with lots of ideas 
but not much detail; and Regional 
Guidelines for Building Passive En- 
ergy Conserving Homes (No. 023-000- 
00481-0, $5.25), which recommends 
the kinds of approaches to use for 13 
different climate conditions. Helpful 
drawings in this last booklet allow 
you to grasp ideas quickly; it includes 
both heating and cooling data. 

For information on the nuts-and- 
bolts side, or “how you actually build 
it so it works,” there are a number of 
good sources (although they don't al- 
ways agree on methods): 

Solar Retrofit, by Daniel K. Reif 
(Brick House, $8.95), gives you con- 
struction information and details for 
retrofitting your home. It includes 
fundamentals of solar energy, how to 
make a site analysis, and how to build 
a thermosiphoning air panel, an at- 
tached solar greenhouse, aluminized 
night shade, and other hardware. 

Passive Retrofit Handbook, Solar 
Applications for Residences (Southern 
Solar Energy Center, 61 Perimeter 
Park, Atlanta, Ga. 30341, $5.95) is an 
excellent guide for the residential do- 
it-yourselfer; it’s full of lots of big, 


clear building details with dimen- 
sions, comparisons of materials per- 
formance and costs, manufacturers, 
and rules of thumb. 

Passive Solar Retrofit, by Darryl J. 
Strickler (Van Nostrand Reinhold 
Co., 135 W. 50 St., N.Y., N.Y. 10020, 
$10.95), tells you how to analyze your 
house to determine what to do with 
what you have. It includes many help- 
ful examples of already built retrofits 
showing before-and-after photo- 
graphs and performance evaluations. 

Passive Solar Construction Hand- 
book (Southern Solar Energy Center, 
$22.45) is chock full of building detail 
and design fundamentals, but the lan- 
guage seems to be more for architects 
than do-it-yourselfers. Detail draw- 
ings lack dimensions; otherwise, the 
graphics are good. Architects and con- 
tractors will find a lot of meat here. 

A new one I have just seen is Solar- 
izing Your Present Home, edited by 
Joe Carter (Rodale Press, $24.95), a 
671-page book chock full of projects 
(not all of them passive-solar ones). I 
haven't had time to do more than 
browse through, but it looks great. It 
has lots of step-by-step photos and il- 
lustrations of such projects as an insu- 
lating roller shade and sun porches. 

If you want the latest in ideas and 
research on all passive-solar topics, 
get the proceedings from the last Na- 
tional Passive Solar Conference, pub- 
lished by the International Solar En- 


ergy Society (ISES), American Sec- 


tion, Box 1416, U.S. Highway 190 
West, Killeen, Tex. 76541. Contact 
ISES for the price. These books con- 
tain thousands of pages of papers pre- 
sented on new developments in the 
passive-solar field (many are highly 
technical); you could spend years go- 
ing through them. If you want them 
you should join ISES, since the cost of 

Continued 


za » P Especially for Small Gardens! 


©1983 Garden Way 


@ SAVES YOU MONEY! Goes for half the price of larger rear- 


to get the full story about the Newest, Greatest Breakthrough 
in rear-tine tillers in over 50 years!... 


v» 
E At Last! A Rear Tine Tiller 


the 342 HP TROY-BILT" 
"JUNIOR" 


If your garden is 30'x50' or less, here's why it will pay you 


Кз ا‎ 


Half The Price. А OURS 
Of Bigger Titers! 4 yoy - E 


tine tillers— which you don't need for your small-sized garden. 


Ф SAVES YOUR BACK! Forget spading and raking! The SUC Vai IONS 


"JUNIOR" prepares your garden in a fraction of the time! 


SAVES HAND WEEDING! It's adjustable to shallow depth 
perfect for chopping, uprooting and burying weed seeds— 
killing them. Simply guide the *JUNIOR" up and down 
each row. 


SAVES GARDEN SPACE! Narrow 14" tilling width "€ 
allows you to plant your rows closer together. The BIG JOB tiller...for онй high yield эе 
Grow more in less space! — 


Sua ША тутш 


EASY TO USE! With its tines in the rear and engine 
out front, the "JUNIOR" is so well balanced you 
can handle it with JUST ONE HAND. Won't shake 
you to pieces like front-end tillers do! 


«No коке e hand weeding!" T 


Mail this 
coupon 
today! 


EASY TO TURN & MANEUVER! Because the 
“JUNIOR” is light and compact (but strong!) you 
can turn it and maneuver it in tight places with 
wonderful ease! 


There’s much more to know about this wonderfully 
different and better idea in small garden tillers...like how 
you can use it to build.super rich soil, no matter what wit ал 
your soil conditions...or, how ії can help you grow two, “Turns on a dime!” 


even three crops of vegetables where you could only 
grow one before! е mem um um um um иш иш иш иш иш иш иш 


So why not mail the coupon TODAY, and get all the Ф TROY-BILT® Roto Tiller-Power Composter 
exciting facts about the amazing new TROY-BILT @ Dept.A1573C | 
“JUNIOR”...Plus our mid-sized PONY and large garden i 102nd St. & Sth Ave., Troy, NY 12180 
HORSE Models. We'll include prices, attachments and i YES! Please send me complete information on 
complete information about our special "OFF-SEASON" 
Savings discount now in effect! 


ij the new JUNIOR and all other TROY-BILT Tiller 
Models ranging from the 5 HP PONY to the 8 HP 
ñ “PROFESSIONAL” including details on prices 
— WHY, for heaven’s sake suffer ji and big "OFF-SEASON" Savings now in effect! 
| any longer with a tines-in-front 
ME! | type of tiller that has no power Ш Name 
: to the wheels and shakes you to B 
pieces? And why break your 
back with hoeing, raking and B Address 
shovelling? The New TROY-BILT [8 
; "JUNIOR" makes all your garden- i 
yee. | ing chores faster and easier— 
increasing your gardening JOY! §j 
Send for full details TODAY! n 
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Solar-energy books 
[Continued] 


publications is less for members. 

To keep myself generally well in- 
formed on the latest ideas as well as 
new products, I subscribe to Solar Age 
(Box 4934, Manchester, N.H. 03108) 
at $20 a year. 

To find a solar product I am inter- 
ested in I check Peoples Solar Sources 
Book (Solar Usage Now, 450 E. Tiffin 
St., Bascom, Ohio 44809, $5). Thisisa 


FOR YOU 
WHO WANT 
THE 
BEST. 


352-page catalog of products for sale. 

For specifics on greenhouses there's 
The Solar Greenhouse Book, edited by 
James McCullagh (Rodale Press, 
$9.95); The Food & Heat Producing 
Solar Greenhouse, by Rick Fisher and 
Bill Yanda (John Muir Publishing, 
Box 613, Santa Fe, N.M. 87501, $8); 
and Low Cost Passive Solar Green- 
houses, by Ron Alward and Andy Sha- 


Impeccable workmanship in every detail. Precision made parts. Hand огой, 


mated cutting edges. Fine 


polished finish. Blue 


lastic comfort g 


best. At no рер in price. Tools by СНАММЕЦ ОСК. Send for pou foe 
catalog. Channellock, Inc. Meadville, Pennsylvania 16335 
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piro (Charles Scribner’s Sons, 597 
Fifth Avenue, New York, N.Y. 10022, 
$10.95), a design-construction guide. 
For window insulation, there are 
two good books: Thermal Shutters & 
Shades, by W. Shurcliff (Brick House, 
$12.95), and Movable Insulation, by 
William K. Langdon (Rodale, $9.95). 
To find an article on solar energy 
that you've seen but can't place or to 
see if one exists on a particular sub- 
ject, consult the Solar Index, Box 
6933, Denver, Colo. 80206. A yearly 
$18 index to solar periodical litera- 
ture, it includes articles that have ap- 
peared in POPULAR SCIENCE, Solar 
Engineering, Sun World, Solar Liv- 
ing, Solar Age, Alternative Sources of 
Energy, Solar Energy, Wind Power 
Digest, Solar Heating and Cooling, 
ASME Journal of Solar Energy Engi- 
neering, New Shelter, Progressive Ar- 
chitecture, and Earth Shelter Digest. 
And finally, there are still some 
freebies around: Passive Solar Heat- 
ing & Cooling Design (Western Sun, 
715 S.W. Morrison, Portland, Ore. 
97204) is a 48-page booklet on basics. 
Conservation and Renewable En- 
ergy Inquiry and Referral Service 
(CAREIRS) has free solar fact sheets 
and booklets that provide basic infor- 
mation on a variety of subjects, in- 
cluding passive solar, and bibliogra- 
phies of literature on conservation 
and alternative energy sources. Call, 
toll-free, from 9 a.m. to 6 p.m., East- 
ern time, (800) 523-2929; Pennsylva- 
nia: (800) 462-4983; Alaska and 
Hawaii: (800) 523-4700. H: 
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PASSIVE RETROFIT HANDBOOK, SOLAR APPLICATIONS FOR RESIDENCES, SOUTHERN SOLAR ENERGY CENTER, INC. 


What Could Be Better 

Than Unbelievable Range? 
By now, you've probably heard some tall sounding stories 
about how far away the ESCORT" radar warning 
receiver picks up radar traps. You know, the ones where 
they talk in miles instead of car lengths. The stories go 
on to say that ESCORT's superheterodyne receiving 
Circuits provide as much X and K-band warning as you 
can possibly use, and then some. If you've never used 
an ESCORT, they may seem pretty far fetched, but most 
of them are true. Over hills, around corners, and from 
behind. 


Car 54 Where Are You? 

Maximum detection range is wonderful, but it's far 
from the whole story. In some ways, radar detectors are 
like smoke alarms; you want to make sure that you don't 
miss anything, but you don't want a lot of false alarms. 
ESCORT won't disappoint you. Beyond that, when a 
smoke alarm sounds off, the most pressing thing on 
your mind is: Where is the fire? Is it ahead of you, behind 
you, above you, or below you? In the same room, or at 
the other end of the house? Your senses can help you 
find fire, but, on the highway, you can't feel or smell 
radar. ESCORT is your sixth sense. 


Hearing Is Believing 

ESCORT reports its findings straight to your ears in a 
way no other detector can match. Its vocabulary 
includes a Geiger-counter-like pulsating rhythm that 
relates radar intensity in a smooth, natural, and intuitive 
manner, making it easy to sense the distance to radar. It 
can tell you if radar is ahead of you, behind you, or even 
traveling along with you in traffic. ESCORT also speaks 
different languages for each radar band. Since the two 
bands behave differently, the distinctive tonal 
differences eliminate surprises. You'll even be able to 
tell "beam interrupter’ "trigger, or "instant-on type 
radars from other signals just by the sounds they make. 
Ditto for radar burglar alarms and door openers. 
ESCORT has a lot to say, and we've developed a new 
way for you to get acquainted quickly. 


Play It, Sam 

ESCORT's instruction book contains a wealth of 
information. Actually, it's the ESCORT user's Bible. But, 
the quickest way to become fluent in ESCORT s lan- 
guage is to play the Radar Disc on your stereo turntable. 
You'll hear firsthand how to interpret what ESCORT tells 
you in a number of situations. We now include this 
special Disc with every ESCORT so you can take a 
test drive aS soon as you open the box. 


RADAR WARNING RECEIVER 


adar warning. 
N ti 
о waiting. 


No Stone Unturned 

The ESCORT Radar Disc is the latest addition to a 
long list of standard features. We don’t scrimp on 
anything. Here they are: m Patented Digital Signal 
Processor m Different Audio Alerts for X or К Band 
Radar m Varactor-Tuned Gunn Oscillator tunes out false 
alarms m Alert Lamp dims photoelectrically after dark 
m 1/64 Second Response Time covers all radar m 
City/Highway Switch filters out distractions m Audio 
Pulse Rate accurately relates radar intensity m Fully 
Adjustable Audio Volume m Softly Illuminated Signal 
Strength Meter = L.E.D. Power-On Indicator m Sturdy 
Extruded Aluminum Housing m Inconspicuous size 
(1.5H x 5.25W x 5D) m Power Cord Quick-Disconnect 
from back of unit ш Convenient Visor Clip or Hook and 
Loop Mounting m Protective Molded Carrying Case m 
Spare Fuse and Alert Lamp Bulb. 


Your stereo will demonstrate 
ESCORTs unusual abilities. 
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New! 
331/3 RPM Radar Disc 


What The Critics Say 

Car and Driver: . . . "The ESCORT, a perennial 
favorite of these black-box comparisons, is still the 
best radar detector money can buy . . . All things 
considered, the ESCORT is the best piece of electronic 
protection on the market.’ 

BMWCCA Roundel: . . . "The ESCORT is a highly 
sophisticated and sensitive detector that has been 
steadily improved over the years without changing those 
features that made it a success in the first place . . . In 
terms of what all it does, nothing else comes close.’ 

Playboy: . . . “ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
most uncompromising effort at high technology in the 
field. 

Autoweek: . . . "For the third straight year, no manu- 
facturer has bettered the ESCORT s sensitivity . . . the 
consistent quality is remarkable." 
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Made In Cincinnati 
If you want the best, there's only one way to get an 
ESCORT. Factory direct. Knowledgeable support and 
professional service are only a phone call or parcel 
delivery away. We mean business. In fact, after you open 
the box, play the Radar Disc, and install your ESCORT, 
we'll give you 30 days to test it yourself at no risk. If 
you're not absolutely satisfied, we'll refund your pur- 
chase as well as pay for your postage costs to return it. 
We also back ESCORT with a full one year limited 
warranty on both parts and labor. So let ESCORT change 
radar for you forever. Order today. 


Do It Today 
Just send the following to the address below: 
О Your name and complete street address. 
О How many ESCORTS you want. 
O Any special shipping instructions. 
О Your daytime telephone number. 
ТА check or money order. 


ut ortus |e i 
an ODE ce 


Credit card buyers may substitute their card 
number and expiration date for the check. 
Or call us toll free and save the trip to 
the mail box. 


CALL TOLL FREE... . 800-543-1608 
IN OHIO CALL......800-582-2696 


ESCORT (Includes Everything). . . . $245.00 
Ohio residents add $13.48 sales tax. 


Extra Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is pro- 
cessed for shipping immediately. Personal or 
company checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


О Cincinnati Microwave 
Department 116 
One Microwave Plaza 
Cincinnati, Ohio 45242 


NEW FREE BOOK 
DISCUSSES 


HOW TO 
SELL YOUR 
INVENTION 


Do you have an invention you intend 
offering to manufacturers on a sale or 


royalty arrangement? If so, by all | 


means write for our free booklet as a 
guide, whether you do it yourself, or 
employ us to help you. 

It’s free for the asking and here are 
just some of the subjects it covers. 

* How to Describe Your Invention so 
Manufacturers will take Notice 

* The Next Step to Take if a Manufac- 
turer Shows Interest 

e Approximate Royalty Rates Man- 
ufacturers are Currently Paying 

* If Your Invention is Sold Outright 
for Cash 

* Or, Part Cash, Part Royalty 

• Submitting Your Invention Before 
Patenting 

Our reason for giving away information 

we've gathered over our 26 years in this 

business is simply that we hope you 

read it and employ us at our reasonable 

fee rather than do it yourself. But that 

will be for you to decide. 

But understand, we are not promot- 
ers, developers, brokers. Ours is a tech- 
nical service of writing descriptive 
materials for your invention and select- 
ing the right manufacturers who poten- 
tially should be interested in it. The 
materials we prepare are your property. 

We are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But back to the booklet. We want you 
as a client but only if, after reading it, 

ou think you need us. Otherwise the 


ooklet will show you how to do it your- | 


self. 

Use the coupon below. We'll rush the 
booklet to you. No obligation whatever. 
(But please no drawings or models at 
this point.) 

REFERENCES: Your own bank, at- 
torney or Chamber of Commerce. 

Mail the coupon Today. Please en- 


close $1 for postage and handling. | 


Kessler Sales Corp., Dept. D-71, Fre- 
mont, Ohio 43420. 


г MAIL THIS COUPON 48 
i 


Mr. К. O. Kessler, President 


i Kessler Sales Corporation у 
Dept. 0-71, Fremont, Ohio 43420 

8 Please mail me the FREE booklet explaining Йй 
§ how to go about selling my invention. This f 
‚ does not obligate me in any way. Î am enclos- 

i ing $1 for postage and handling. so rush the j 
{ booklet by return mail. i 
Name 

§ Street Address 

й 
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‘SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Snow chokes his truck 


Whenever | drive to work In a snowstorm 
my 1978 Chevy pickup with 250-cu.-in., 
six-cylinder engine poops out on me, and 
black smoke comes out the exhaust. After 
stopping for a few minutes it goes along 
okay for a while. | believe the automatic 
choke closes up—but why it does is a mys- 
tery to me. 

Willis A. Reil, Gardnerville, Nev. 


The black smoke says the mixture Is rich if 
the engine is operating normally. Pull off 
the air-cleaner assembly to see if the 
choke is open. If it is, the throttle plate 
probably iced up because the carburetor 
hot-air system isn't working. The system 
uses a vacuum motor in the air cleaner 
that keeps the heat on until carburetor air 
reaches 115 to 118 deg. F. This, of course, 
would prevent icing. 


Does turbo help mpg? 


l've heard that a turbocharger can give 

better gas mileage. But it seems to me 

that adding one would give more power 

on demand for acceleration or high speed 
and do little for normal cruising. 

Donald G. Jones 

South Burlington, Vt. 


Turbos don't really help gas mileage as 
they are now used. In specific situations 
there could be some gain. At full throttle, 
if that type of power is needed from a 
small engine, the thermal efficiency goes 
up and, therefore, so does the mileage. If 
done right, it would help across the 
board. 


Windy bird 


The wind noise is terrible on the highway 
in my 1982 Pontiac Firebird. The service 
center says it's the design of the car and 
nothing can be done about it. Do you 
have any suggestions? 

Debbie Gort, Mankato, Minn. 


With the windows up and adjusted with 
no air leaks, it's not that bad for today's 
cars. The rest of it is the way it 15. 


Compact spare causes wear 


My new car is equipped with one of the 
compact spare tires now supplied. It's al- 
ways been my belief that the drive wheels 
should be evenly matched, and | wonder 
if one large wheel and one small wheel 
will cause wear on the differential if | drive 
any cistance. 

Gordon Pratt, Riverside, Calif. 


It's a problem on limited-slip differentials 


and will cause plate wear, but | don't think 
four or five miles would ruin it. On open 
axles it's not too bad. 


Cockpit spark adjustment 


| have a 1979 Volare (Slant Six engine) 
and can't get rid of spark knock unless | 
run on premium gasoline or gasohol. The 
car has 20,000 miles on it. 

Bernard Bancuk, Grand Rapids, Mich. 


Have someone work on the distributor ad- 
vance. Water injection will calm it down, 
but you'll pay later. Units for adjusting 
spark (from the driver's seat) are now 
available, and Autotronic Controls Corp. 
(6906 Commerce St., El Paso, Tex. 79915) 
builds a good one. 


Old diesel worries 
l'm the worried owner of a 1980 Olds Tor- 
onado diesel. It’s a pleasure to drive, but 
after 14,000 miles the injection pump 
went. | got the water-in-the-fuel song, but 
l've always had a Racor water separator. 
How long do you think the new pump 
might last? 

Timothy B. Long, Brooklyn, N.Y. 


The pump is never going to be a contend- 
er for any engineering prize. But it may be 
great for what it costs. 


What car to buy? 


| bought a Chevrolet Cavalier after three 
VW diesels in a row. It's reasonably satis- 
factory, but the engine pings on 93-octane 
gasoline and performs very poorly on the 
recommended 87-octane fuel. The high- 
way mileage is 20 percent less than ad- 
vertised; | could always get more than ad- 
vertised with the VW's. Where do | look 
for a mid-size car with low drag and a 
moderate-displacement engine? 

Carter E. Hewitt, Washington, Ill. 


The most common question asked me is 
what car to buy. l'd like to recommend 
American, but with the 1981—'82 emis- 
sions deal | can't, in good conscience, rec- 
ommend a thing. 


Where to put grease? 


When replacing wheel bearings some 
mechanics say that when the grease gets 
hot it tends to push away from bearings; 
others say the opposite. Where should it 
go? 

Jonathan Smith, Bainsville, Ontario 


I think you should put it where you want it 
in amounts considered best, but the big- 
gest issue is to use the correct type of lube 

Continued 


Advertisement 


1 Million Famous LCD 
Quartz Calendar Watches 


To Be Sold For Only *4 Apiece 


In Mammoth Publicity Drive 


All who wish to apply for a watch 
should write to the company before 
Midnight, February 28, 1983 


NEW YORK—One million 
famous LCD Quartz calendar 
watches will be sold as part of 
a publicity campaign for only 
$4 apiece to the first one 
million persons who apply in 
writing to the company before 
Midnight, February 28, 1983. 


These are the same nationally 
publicized LCD Quartz 
watches advertised in The 
New York Times, TV Guide, 
Parade and other leading pub- 
lications, with a built-in com- 
puter so powerful it never 
needs winding and which is ac- 
curate to within seconds per 
month. Time and date are dis- 
played in full Quartz digital 
mode; and a unique "back- 
light" allows viewing even at 
night or in total darkness. 


These famous LCD Quartz 
calendar watches will not be 
sold at this price by the com- 
pany in any store. To obtain 
one at this price, apply in writ- 
ing to the company address 
(below) no later than Mid- 
night, February 28, 1983. 


Each watch carries a full one- 
year money back guarantee 
and will be replaced by the 
company, free of charge, if it 
ever fails to function. 

There is a limit of two (2) 
watches per address at this 
price, but requests which are 
mailed early enough (before 


February 19) are permitted 


to order up to 5 watches. 


To apply for an LCD Quartz 
calendar watch, mail your 
name and address and this 
original printed notice together 
with $4 for each watch de- 
sired. Add only $2 shipping 
and handling no matter how 
many watches you are re- 
questing. NOTE: Specify 
model and color choice 
for each watch as follows: 
Men's Gold (Item 2207104), 
Men's Silver (Item #20720B), 
Ladies' Gold (Item #20730С), 
Ladies’ Silver (Item #20740D). 
Mail to: Carter & Van Peel, 
Ltd., Calendar Watch, Dept. 
191-2, Box 1723, Hicksville, 
New York 11802. 


& Van Peel, Lic 
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MUST LIQUIDAT 


AT BELOW DEALER COST! 
4000 Watt, Gas Operated, Emergency 


Power Generator 


NEW! FACTORY PERFECT: 


ai PUBLIC NOTICE! 


Bankruptcy and Financially 
Distressed Merchandise! 


We are authorized liquidators of in- 
ventories that must be quickly sold 
at sacrifice prices due to a variety 
of reasons, such as: 
Overproduction. Last year’s mod- 
els. Order cancellations. Bankrupt- 
cy. Out of season. Plant closings. 
Economic recession. Financial dif- 
ficulties. Excessive competition. 
If you know of a company with sur- 
plus inventories that must be liqui- 
dated for immediate cash, call us | 
Toll-Free: 1-800-328-0609. Only 
Д products in perfect operating con- 
dition will be considered. 


DON'T let a storm rob YOUR home of vital 
electric power! With this 4000 watt genera- 
tor, yu ALWAYS have a reliable standby 
source of 120V and 240V plug-in power! 


For home, 
| farm, cabin, 
ө 8 hp. Briggs & Stratton contractors! 

4-cycle gasoline engine! 
e U.S. made, U.S. quality! 
е Fairbanks-Ward model! 


e Mfgrs. 1 year warranty! 


Four ey 

è outlets. 16.5 

» amps on each. 4&9 
120V & 240V 
Service. 


FOR HOME! kasa sump 
pump, well pump, appli- 
ances operating in case du ae 
of any power outage. сы кар ¢ e 


Serious storms can occur any 
time of year. Be prepared, year 
‘round in case of power outage! 


A storm could knock out your electrical power for hours, or for days! 
Food could spoil in your refrigerator. A motor in your furnace could stop 
running in winter and leave your family shivering in the cold. А well 
could stop pumping water needed for cooking or bathroom facilities. 
The losses could cost you up to hundreds of dollars... or maybe even 
much more! And think of all the discomfort and inconvenience! 


FOR WINTER STORMS! But, you never have to worry when you have this excellent quality port- 
Nofreezeupsorburstwa- able generator. It's U.S. made! And it provides you with 4 convenient 
ter pipes when you have plug-in outlets for 120V and 240V service... 16.5 amps at each outlet. 
this generator on hand. Just pour in the gasoline. Start the engine. And there you are! 


Use the Power Generator to run your electric lights, power tools, sump 
pump, well pump, etc. Plug in small kitchen appliances, a refrigerator, 
a freezer, etc. Of course, you can't 


run everything at one time. (Remem- Compare at over 


ber the 4000 watt total capacity.) 
But you CAN run enough things to $ 
keep vital functions operating as you з = 


need them. in 

€ 4-cycle, single cylinder, Briggs & [UNMIS ate Val) ВЕ 
IN THE FIELD! А reliable Stratton engine. : 
source of portable elec- @ Produces 8 hp. at 3600 rpm. 
tric power anywhere. ® Recoil start. Manual choke. 


m ME Е, ш N [ e 4-quart capacity gasoline tank. 
| In hel m |" 


e Chrome plated piston апа alumi- 
num alloy cylinder help dissipate 
heat for cooler running. 

| e Sturdy, durable construction. 
oan i za. = 6 Size: 17'2"W x 28"L x 17"H. 


I". sil 


Жары NE Price is subject to change after 60 days. 
e Shipping weight, approx. 150 Ibs. Offer void outside the 50 United States. 


=з Now available at а [c.O.M.B. Co. / Liquidators Dept. B-900-1180 
FOR CABIN or CAMP In huge savings during | 6850 Wayzata Boulevard “ Minneapolis, Minn. 55426 


the wilderness, you can ie linii i | | Send 4000 watt Generator(s) at $488.00 each. | will pay 
enjoy comforts of electri- this liquidation sale! | shipping charge to driver upon delivery. (Allow 4-5 weeks de- 
city with this generator. | livery. Add 2.3 weeks extra if paid by check. Sorry, noC.0.D.) 


J My check or money order is enclosed. (Minnesota residents 
add 5% state sales tax.) 


pe ec Е Charge my: Mastercard VISA (ЈАт. Ех. ODiners Club 
E U SUNT CLUB | Acct. سڪ‎ EE a 
a Ч , Toll- Free: 1-800-328-0609 |; PLEASE PRINT CLEARLY: 

If busy signal, or after business hours, or | Name  — —— HEY — —— 


in Minnesota, call 1- 800- 228-2606 | Address x xD E MIR س ےی م‎ 
24 hours a day, 7 days a week. 


C.O.M.B. Co. 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 


6850 WAYZATA BLVD. / MINNEAPOLIS, MN 55426 


Credit card members can order by phone: 


City a _ а 
State چ ر‎ инт à; DEBA ааа 
Phone . —  — — CER 
Sign here —— 


| Rural Route Customer: If truck carriers do not normally deliver 
to your home, include a note with this order stating town ad- 
dress of nearest store, friend or truck terminal to ship to. 
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[Continued] 


for a specific job. Caution: Don't guess. 
Use the manufacturer's recommenda- 
tions for your car's make, model, and ser- 
vice classification. 


Rear brakes lock up 


I'm having a problem with my 1980 Cita- 
tion's rear brakes locking up before the 
front in hard braking and on wet pave- 
ment. My dealer says he can do nothing 
more. 

Chestly D. Osier Jr., Midland, Mich. 


This may sound stupid, but put 100 to 150 
pounds in the trunk and then find a dealer 
or brake man who can get your system 
balanced out before you get in trouble. 
Very possibly your front brakes need 
some work to get them in ahead of the 
rear. The car should have been recalled. 


How much is too little? 


How many quarts of motor oil are needed 
to avoid engine damage in a four-quart- 
capacity crankcase? 

Richard Rocco, Hopatcong, М№.Ј. 


The real answer is to never lose oil pres- 
sure, and it depends on how hard you 
drive. For normal driving, about 1'% 
quarts could do it; for hard driving, two to 
22 quarts are needed to compensate for 
cornering and braking. 


Van likes being high 
My 1974 %-ton Ford van with 302 V8 en- 
gine and three-speed standard transmis- 
sion gets an average of 15 mpg on regular 
gas here in Kansas at an altitude of about 
1,000 ft. On a vacation in mountain coun- 
try my mileage increased to 17 mpg at 
7,000 to 8,000 ft., but the engine would 
lug in third gear at about 15 mph com- 
pared with 10 at lower levels. l'd accept 
the loss in power for the gain in mpg. How 
can | get that increased mileage? 
Leonard Bennett, Wichita, Kan. 


At the higher altitudes you ran effectively 
at а lower compression ratio and your air- 
fuel ratio was richer. To duplicate that at 
sea level, drop the compression and en- 
rich the mix about five percent. 


Wonders about ignition specs 


When the timing specs say 10 deg. BTDC, 
what driving speed is this set at—25 to 30 
mph? When the spec reads 10 deg. BTDC 
and you advance it, the engine speeds up. 
Isn't this getting better gas mileage? At 
highway speed, is the 10-deg.-BTDC, 
which was set at idle speed, the best gas 
saver? 15 there such a thing as setting the 
timing for city and highway driving? 
Paul Remillet 
Wilton Manors, Fla. 


Most spark settings are set at a factory- 
specified idle speed with the vacuum dis- 
connected. Advancing is no real correc- 
tion. Most cars have ported spark at idle 
(no vacuum) for emissions reasons. As a 
rule, factory specs are best for mileage. 


To your last question: No, most cars now 
carry as much as 55-deg. spark advance at 
part throttle, light loads. 


Stumbling Civic 
My 1981 Honda Civic with 1,500-cc engine 
warms up okay but stumbles on takeoff 
unless | use excessive rpm and slip the 
clutch. The dealer says this is an inherent 
problem. 

Fred Grant, South Saint Paul, Minn. 


There's no low-end torque. Any fixes | 
could suggest won't allow the car to pass 
emissions tests. It needs more compres- 
sion, more cam, more fuel, a different 
combustion chamber, lower gear, less 
carburetor hot air, less manifold heat, etc. 
They gave up too much for mileage and 
ended up with El Rubber Bando. 


Old tricks not for new cars 


My 1981 Ford Fairmont requires no-lead 
gasoline, but my older cars always used 
leaded gas. I've always thought that the 
lead helped valve life. Should | use an ad- 
ditive at regular intervals to keep the 
valves from going bad? 

Harry Whitman, Shawnee Mission, Kan. 


If you use additives, you're probably go- 
ing to knock out your catalytic converter 
and screw up emissions. Оп a new car, 
experimenting and playing our old tricks 


are likely to cause trouble. For example, 
the oxygen sensor sniffing oxygen con- 
tent could have a fatal heart attack figur- 
ing out what the additive was; the same 
for the computer trying to decide on an 
air-fuel ratio. 


Transmission spits 


My 1981 Mazda GLC with five-speed man- 
ual transmission is venting fluid from the 
transmission despite a factory fix. Is part 
of the problem Mazda's use of automatic- 
transmission fluid in this unit? How long 
will the five-speed last with this fluid as a 
lubricant? 

Walter N. Leneau, Charleston, S.C. 


Don't worry about the lube; for your ap- 
plication | prefer it. Venting is either the 
result of the vent position or pressure. A 
location change is the easiest fix and 
height gives the biggest relief. Some 
lubes expand and foam more than others; 
sometimes keeping the same specs but 
using a different product will help. 


Trembling truck 


My 1981 Datsun King Cab has a small vi- 
bration like a wheel out of balance at 45 to 
65 mph. The vibration seems to come 
from the rear end, because the steering 
wheel is smooth. 

David Davidson, Roseville, Calif. 


Get a temporary tach on it, then go 


through the gears to see if the vibration Is 
rpm or speed related. /f it's rpm, the en- 
gine's the cause; if it's speed, the drive 
line—wheels, tires, or drums—is the prob- 
lem. The drive line can be balanced but be 
out of phase at the joints. Motor mounts 
and exhaust resonance can cause vibra- 
tion, and that should be rpm and torque 
related. The air conditioner or alternator 
can cause resonance—again rpm. If the 
engine itself is vibrating, the problem 
could be balance, too much spark ad- 
vance, lean air-fuel ratio, or too much 
EGR. 


Shield does double duty 


My 1980 Ford Van has a front deflector 
shield that does its job and keeps the 
winashield clean, but is it hurting my gas 
mileage? 

Paul Travis, Urbana, Ill. 


No. In fact, Га say it helps a little. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—"', POPULAR SCIENCE, 380 Madison Ave., 
New York, N.Y. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 


ARE YOU DRIVING INTO A $2000 ENGINE REPAIR BILL? 


If Your Car's Oil Level is Low by Only One Quart, You' ve Reduced Your 
Engine Protection by as Much as 20-30%! 


EASY TO INSTALL YOURSELF. 


ORDER TODAY! 


Protect Your Car with the 


3M Oil Sentry 


The only accessory you can buy that can make the 
difference between your car running and not running! 


Now, automatically check your car's oil level without 
leaving the driver's seat or ever raising the hood. Just 
turn on the ignition, and the 3M Oil Sentry indicator 
lights instantly give you an accurate oil level check. 
DOES MORE THAN YOUR OIL PRESSURE GAUGE. 

It alerts you before oil level drops dangerously low 
and expensive engine damage occurs. Dependable 
electronic engineering. Works on American or 
foreign cars and vans using either gas or diesel fuel. 


3M Hears You... 


п Car 


CHARGE MY: O VISA 


CARD NUMBER: 


Signature 


3M OIL SENTRY, PO. BOX 33073, ST. PAUL, MN 55133 


YES, | want the protection of the ЗМ Oil Sentry.” | under- 
stand | pay only $29.95 plus $2.55 shipping and handling, and 

applicable state sales tax (except for AK, DE, MT, OR, or NH) 

for each one | order. | UNDERSTAND THE 3M MONEY-BACK 

WARRANTY APPLIES. 


—— — —. Number of Oil Sentrys | want 
` BE SURE TO LIST THE MAKE AND MODEL OF YOUR CAR OR VAN. 


O мап Make —— |. | Á.— aE жи 
[1 My check or money order, made payable to 3M, is enclosed. It includes 
all charges, including shipping and handling and state sales tax for 


| 

| 

| 

| 
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i 

[ 

| 

i each one l'm ordering. 
$ 

j 

| 

| 

| 
L 


Please allow 4-6 weeks for delivery 41 


1"Hx2"Wx4"D 


` FITS ON OR 
UNDER THE DASH 


Avoid engine repairs 
that can cost up to $2000! 


Model 


O MasterCard [] American Express 


Expiration Date 


 —————————n 
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35 Ways to 
Help You Qualify — 
For a Job That Pays More Money! 


— FOR FREE FACTS ABOUT DIPLOMAS AND DEGREES 


ASSOCIATE DEGREE | 


CAREER DIPLOMA Business 


High School 


ASSOCIATE DEGREE 
Finance Major 


CAREER DIPLOMA 
Bookkeeping 
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| ASSOCIATE DEGREE 
Civil Engineering 
Technology 


CAREER DIPLOMA 
Hotel/ Restaurant 
Management — 
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| ASSOCIATE DEGREE | 
| Electrical Engineering 


Ae Body Repair Technology | 


CAREER DIPLOMA 
Plumbing 
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CAREER DIPLOMA 
Auto Mechanics 


| 
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ASSOCIATE DEGREE 


ASSOCIATE DEGREE 
Accounting 


| ASSOCIATE DEGREE 


Electronics 
Technology 172, 


EE 2 


CAREER DIPLOMA 
Surveying & 


CAREER DIPLOMA 


Dratting 


CAREER DIPLOMA 


Air Conditioning 
& Refrigeration 
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CAREER DIPLOMA 
Electronics 


ай” low 


CAREER DIPLOMA 


Travel Agent Ж 
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CAREER DIPLOMA 
Wildlife / Forestry 


CAREER DIPLOMA 


CAREER DIPLOMA 
Veterinary Assistant 
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CAREER DIPLOMA 
Diesel Mechanics 
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CAREER DIPLOMA 
Electrician 


CAREER DIPLOMA 
Van/Car and Truck 


CAREER DIPLOMA 
Industrial 
Management 


E 
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CAREER DIPLOMA 
Machine Shop 


CAREER DIPLOMA 
Income Tax 
Preparation 


CAREER DIPLOMA 
Gun Rapair 


CAREER DIPLOMA 
Motorcycle Repair 


CAREER DIPLOMA 
Small Business 


CAREER DIPLOMA 


,,, Management — 


Appliance Servicing 


CAREER DIPLOMA 
Carpentry 


Mapping 2. Conservation | . Customizing - an 
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Send for free facts and color brochure that 
tells how you can train at home for a better career 


lf you want more money, more security and a better way of life, the decision to 

train for a better career could be the most important one you will ever make. 
And now you can train in your spare time at home for a diploma or even a 

degree to help you ge et a better job. Join the more than 8,500,000 students who 


have enrolled at ! 


S and North American Correspondence Schools since 


1891. Choose the same kind of training program that has been used by nearly 
2,000 American corporations to train their employees...Bethlehem Steel, 
Union Carbide, Ford, International Paper, DuPont and many others. 


You learn from specialists... 

the adult way 

Your diploma or your degree is given to 
you for what you learn—not what you 
memorize. Our staff of educators, 
consultants, administrators, authors and 
distinguished instructors guides you step 
by step. Easy-to-check tests are included 
throughout your course so you can be sure 
of your progress. And when you are ready 
for each exam, ICS—like many colleges 
— uses "open book" exams that let you 
refer to your texts and apply what you ve 
learned...so you don't just give memo- 
rized answers. You move ahead one step 
at a time as fast or as slow as you want. 


An Ideal Way to Learn 

No need to change your daily routine. 
Independent study at home takes no time 
from your job or family. And ICS lessons 
make learning easy because everything is 
explained step by step with plenty of draw- 
ings, diagrams and photos. If you do have 
a question, your instructor is as close as 
your telephone. And all courses include 
necessary tools, instruments and 
materials...whatever you need for your 
training. 


Get Your Degree Without 

Attending College | 
The ICS Center for Degree Studies offers 
degrees in business with majors in Mar- 
keting, Business Management, Account- 
ing and Finance. Two-year Associate 
Degrees are offered in Civil, Mechanical 
and Electrical Engineering Technology 
and Electronics Technology. If you already 
have some college or if you have worked 
in the field, you may be entitled to 
advanced standing toward your degree. 


Could a Career Diploma or a Degree 

Be Worth Thousands of Dollars to You? 
Compare your present salary with the 
amount of money you could be making in 
any one of the careers shown above. Spe- 
cialized training in any of these fields or a 
two-year degree that gives you an Associ- 
ate in Specialized Business or in Special- 
ized Technology could make a giant 
difference in your lifetime earnings. It's not 
the money alone, but the security, satis- 
faction and the fun of working in a job you 
like. For more information at no cost, 
check the career you're most interested in 
and mail the postage-paid reply card 
today. There's no obligation and no sales- 
man will call. 


ICS, NACS a alid CDS a are the Home- -Study Divisions of 


National Education Corporation which trains over 
20,000 students а year in more than 40 resident 
schools from border to border and coast to coast. ICS, 
NACS and CDS are accredited members of the 
National Home Study Council. К ыш И 
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POSTAGE- 
PAID REPLY 
CARD FOR 
FREE FACTS 


1032 


No Obligation! 
No Salesman Will Call! 

Accredited Member National Home Study Council 
North American and 


International Correspondence Schools, Dept. PCSC2 
Scranton, Pennsylvania 18515 


Wood stove 
burns smoke, too 


Start a roaring fire in the Turbo 201, 
then stroll outside and look up at your 
chimney. No smoke. That’s what 
you'll see—or won't see, promises 
Jøtul. 

The venerable Norwegian compa- 
ny, which has introduced only four 
new stoves since 1942, took three 
years to develop the Turbo 201. It 
burns smoke as well as wood. A num- 
ber of today’s wood stoves use catalyt- 
ic converters to consume the wood 
smoke [PS, Jan. '82]. Jøtul does it 
with a unique stove design. Heavy in- 
sulation and an unusual, ramp- 
shaped heat exchanger (see diagram) 
combine to make the stove 70 percent 
efficient, according to Jgtul. You get 
the same amount of heat from much 
less wood, saving money—and labor. 

Even more important, the stove is 
safer than most airtights, Jøtul 
claims. Burning most of the gases be- 
fore they reach the chimney reduces 
fire-causing creosote deposits. 

According to tests performed by 
Shelton Energy Labs in Santa Fe, 
N.M., the new Jgtul stove produced 
2.5 times less creosote than compara- 
ble wood stoves. 

Jgtul USA (Box 1157, Portland, 
Maine 04104) sells the stove for $995. 
—Susan Renner-Smith 


Two stoves in one: Jgtul's 201 burns 
wood conventionally in its primary com- 
bustion chamber (1). In the secondary 
combustion chamber (2), air rushes from 
the multiple ports of a heat exchanger (3) 
to ignite smoke rising from below. When 
all gases are consumed, burning charcoal 
in the lower chamber provides heat. 


SAVE as much as 80% with Zu Quality Power Tools 
American Machine & Tool Co., Dept.PS-13, 4th Ave. & Spring St., Royersford, РА 19468 4 


Please send me the units checked. ÛJ 8" Tilt Arbor Saw $52.50 | 
C Payment in full enclosed $ ; 0r Г] Standard rip fence $6.50 i 
C $5.00 deposit each item enclosed, balance C Long Cabinet Rip Fence $7.50 C] Jointer-Planer $63.30 
C.0.D.; or charge my Of « OF | Г] Ball-bearing Spindle $12.50 O Ball-bearing Spindle $15.70 i 
Mastercard | Г] 12" Swing, 4 Ft. Lathe $67.75 [I Spindle Shaper Kit $44.40 
2) — C Ball-bearing Model $79.50 Г] Drill Press $89.90 { 


Belt Sander $52.00 
O Disc Sander Attachment $17.00 
O Mitre Gauge for Sander $3.50 


Card | [Г] Face Plate $4.50 General Electric Motor — — 
No.__F*) Set of 3 Chisels $11.00 C $49.50 (with other item) 
Expiration Date C Set of 8 Turning Chisels $29.00 Г] $54.55 (Purchased Separately) 


Sulle —  —— Áo NIME ; 
АШ = > cu Sua. —— 1 Jin. . oo 


FANTASTIC VALUES WITH THIS COUPON! 


RECT FACTORY OFFER AND REVO- 
DURIONARY PATENTS decrease costs. 
increase efficiency. Full scale power 
tools of heavy duty 100% cast iron 
and steel. Streamlined design re- 
duces weight, cuts material and pro- 
duction costs. Special patents provide 
added efficiency, accuracy, Savings. 
Parts made. assembled, tested. packed 
in our own factories, shipped а 

RSED BY AMERICA’S TOP xd 
PANES .. OVER 2 MILLION USERS 
confirm their precision, versatility and 
rugged performance. 

"10-YEAR LIMITED WARRANTY. Any 

part or parts of any AMT power tool 

which become inoperative tor any rea- | 
son within 10 years of the purchase 
date will be repaired or replaced by 
the factory. Your only cost: for return 
postage." 
* Except motors to which the same terms 
for one year warranty will apply. 


ч ч ARBOR POWER SAW nos 


= WORK OF $150.00 BENCH SAW as 

RN is. Converts easily to equal a 

Lt $300.00 floor model cabinet units! 

pact pla ia туч, cuts com- 
es, dadoes, m 

and moldings. — 


9 | 5 f.0.b. factory. Wt. 

52 0 че ри, теин 

- ompletely assem- 

bled cast iron and «ш 8” saw with 
ground cast iron table, blade guard, 
>ы nm. Less blade. RIP FENCE 
‚ lor easier work 

| $6.50 add'l. peii 


PRECISION BALL BEARING SPIN 

à lor commercial service, $12.50 add, 
hed SAW BLADE TILTS . . . TABLE STAYS LEVEL. Lock 
ve burly at any angle up to 50°. Raises. lowers. 0” to 2-1/4". 


pee Takes standard blade. saw i 
cutters, etc. (noi included) roles : : ee Saw insert removes to take dado heads, 


it desired for easier work alignment: otor or larger (not included). RIP FENCE, 
fence for cabinet base (as sh Pala АЯ нао size (for bench saw) 56:50, long rip 


pic ЕМНЕ BASE PLANS Use bench saw as received (inset photo) or transforn 

prot jed ома into floor model (as shown) guaranteed to do work of floor 

hüers Dos "0 rie EE plans . . . all you'll need are a sheet of 3/4" plywood and 3 4 
your saw for cutting. Plans provide 27" x 24" work surface 33" height 


10- YEAR LIMITED WARRANTY" 


10-DAY "Sack. 
GUARANTEE 


Try any AMT power tool 
for 10 days. If пої fully 
satisfied, return for 
full refund of pur- 
chase price. We will 
pay return 


[gee INDUSTRIAL SIZE 12" SWING 4 FT. 


WOOD LATHE _. 


" DOES WORK OF 


Comparable in speed, precision and durability 10 units 
selling tor $200 and more. 35" between centers. For wood 
and plastics. Tubular steel bed rails with dual paint sus- 
pension increase accuracy, ease of operation. Precision 
ball thrust cup center. heavy spur center, graduated T-rest. 
3-Speed pulley for different work diameters. Heavy-duty 
Dall-bearing model $79.50. 

о.б. factory. Shipping Wt. 30 Ibs. Appius (optional) 
for turning bowls, lamp bases, etc. $4.50. Set of 3 high 
speed tuming chisels, $11.00 add'l; Set of 8, $29.00. 


$200 UNITS. 


phy eects aur rn rines вае nes ames тр merear к, селее s emi а 


67” Complete ; 


Mitre gauge: 
$3.50 add'l. 


f.o.b. factory Wt. 18 Ibs. | A | | 5 ч к 
' Sander attachment including disc, in 
552" bracket ground cast table (tilts 0-45"): eh add R 5 
| '« most talented belt sander. Heavy Cast itt 
пение sion control: includes 4" x 36° standard 


ontal to vertical sanding in seconds. 
10-YEAR LIMITED WARRANTY" 


аф г 


sander has belt track and tensi 
sanding belt. Changes from horiz 
Uses 1/3 HP or larger motor. 


9 gu All cast iron and steel. 

| included. 
of throat up to 16". Preset to any angle for on or 
10-YEAR 


32” RADIA 
t DRILL PRESS 

f.0.b. factory. Wt. 30 165. 

1/2" capacity Jacob's chuck 
Industrial quality precision unit with all standard 
features, many extras. Head raises, lowers. Depth 
off table drilling. even horizontal drilling. Complete 
as shown less motor, belt and motor pulley. 
LIMITED 
WARRANTY" 


 L.o.b. fact. 
МЛ. 19 Ibs. 


к 


Complete as shown. 100% | 
ision ground cast iron and steel. 
cient power planing at a hand tool price. Make faster. idi ч 
rate joints & bevels for windows. doors. drawers, square pa eet re 
Adiustable precision ground cast iron table. in-feed table T jus ode 
1/8" depth of cut; fence adjustable to any angle 0 to a A a 2 ; 
ground high-speed steel knives. Ball Bearing Spindle: $15.70 add !. 


10-YEAR LIMITED WARRANTY" 


SPINDLE SHAPER KIT „кишш 
Y. Aq" f.o.b. factory. Shipping Wt. 6 105. 


Complete less wood parts, motor. 


Develops a full 1 HP. 
New General Electric Motor 
| for use with any power tool in | 

this ad. Features 12” shaft, 1725 RPM. $49.50 
if purchased with any AMT tool ($54.55 if pur- 
chased separately). 
Covered by a one year limited warranty. 
17 Ibs. f.o.b. factory. 


Makes beads, coves, moldings, tongue- 
and-groove joints, etc. Easy assembly 
plans. Has sealed greased-for-life ball 
bearings. adjustable height control, fence 
assembly. Takes 1/4 HP or larger motor. 
Standard 1/2” bore cutters available. 


10-YEAR LIMITED WARRANTY" 


AMERICAN MACHINE & TOOL CO., INC., 4th Ave. & Spring St., Royersford, PA 19468 


Visit our Royersford FACTORY SHOWROOM for these same low prices. 4th and Spring Sts. From 9 to 4:30 on weekdays and 9 to 12 on Sat. 
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DETROIT REPORT 


By JIM DUNNE 


Smaller Caddy? 


You bet. Next year the luxury-car name- 
plate will adorn a mid-size, front-wheel- 
drive chassis that will have a transverse 
V8 under the hood. The new car has a 12- 
in.-shorter wheelbase and 22-in.-shorter 
length than current de Villes, so tradition- 
al Cadillac big-sedan buyers are in for a 
shock. Prototypes are already running up 
the miles getting this newest C-body 
ready for production (photos, above). 

In appearance, it's easily recognizable 
as a Cadillac, with the bright rectangular 
grille and thin, upright taillights. But there 
is a lot of GM's A-body in the styling, too. 
At first glance it's difficult to tell the differ- 
ence between the new car and the present 
Buick Century. But with a wheelbase of 
about 108 in. and an overall length of just 
under 200 in., it's longer by three in. at 
wheelbase and 10 in. bumper to bumper. 
One big surprise: Instead of the projected 
aluminum V6, Cadillac will have its exclu- 
sive 250-cu.-in. V8 under the hood. 

The overall styling theme is one of boxy 
conservatism with little of the new trends 
toward extreme aerodynamics or wedge 
shapes. The shrunken Caddy seats six, 
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but the three front-seat passengers will 
have to be very friendly. Look for Cadillac 
to sell a large proportion with individual 
seats up front. Mechanical details include 
an independent rear suspension similar 
to that in the Eldorado, air shocks that ad- 
just automatically when heavy loads are 
carried in the rear, and the latest in elec- 
tronic instrumentation. This GM C-body 
will be shared with the Olds 98 and Buick 
Electra. Reportedly, Cadillac will not dis- 
continue production of the current 
de Ville body when the new car goes into 
production but will continue that model 
until demand switches to the new type. 


Corvette quandary 


After the immediate and overwhelming 
approval of Camaro's radical styling 
changes, Chevrolet officials are fretting 
about the moderate styling changes in 
store for the 1983 Corvette. Even though 
the new sports car is the first complete 
mechanical overhaul in the line since 
1967, styling does not appear much differ- 
ent from the present car. But it's too late 
to do anything drastic at this point. The 
dies are set, and no change will take place 


for at least three more years, if then. Che- 
vy is banking heavily on performance and 
handling to enhance the reputation of the 
new Vette. With a chassis 600 to 800 
pounds lighter, completely new front sus- 
pension, and a huge 351-cu.-in. V8 en- 
gine, Chevrolet insiders are claiming that 
the Corvette will again rule many race 
courses, making it worth the projected 
1983 list price of $24,000. 


Toronado shrinks 


Prototype "mules" (unfinished testing 
versions) of the 1984 model are now un- 
dergoing power-train tests at GM proving 
grounds, so the size of the car is set even 
though styling is not. What you will get in 
the Toronado package is a front-drive 
coupe that is just bigger than the current 
GM J-car line—Firenza, et al. This is the 
GM E-body that will be shared with 
Riviera and Eldorado. The three luxury 
coupes will undergo probably the most 
drastic change in size and appearance of 
any recent GM redesign. Observers look 
for a 25 percent weight loss in these mod- 
els, from the current 4,000 Ibs. to less than 
3,000. The engines will be V6's set side- 
ways, similar to the J-car power-train lay- 
out. While the mules are not styled for 
production, you do get some hint from 
their shape as to what the final car will 
look like. Curved lines in the belt area re- 
place the relatively straight lines of 
present cars. The long hood will slope 
downward severely, and the trunk outline 
will be more rounded. The rear side glass 
will be about three times the size of that in 
present cars as GM stylists attempt to 
"open up” the interiors, making them ap- 
pear larger to passengers. 


Getting it right 

That's the word from AMC to explain the 
delay in introduction of the new genera- 
tion of Jeep models, code-named the XJ. 
The company has not been satisfied with 
test results up to now and wants to make 
certain the model is fully proved before 
it's committed to production. The XJ, 
which replaces the Cherokee in the Jeep 
lineup, was originally set for introduction 
this spring. The delay will move it back to 
next fall, when it will make its appearance 
along with the rest of the 1984 car mod- 
els. The XJ features four-cylinder and op- 
tional V6 engines, smaller size than the 
Wagoneer, unit-body construction, and 
completely new styling. 


A place for the flywheel 


VW uses a computer to turn off its inno- 
vative stop-start diesel in the 1983 fuel- 
economy champion, Rabbit. But there are 
other ways of doing the job. One is to use 
a flywheel instead of the electric starter to 
get the engine going after a stop at a light 
or busy street corner. The benefit is less 
wear on the starter and a smoother tran- 
sition from a stopped to a running engine. 
Another approach—from Japan-is to cut 
power to two cylinders when an engine is 
idling for a couple of seconds, then return 
to all four cylinders when acceleration is 
needed. 


LIQUIDATION BUREAU, INC. 3515 М. 43rd AVE. PHOENIX, AZ 85031 


EMERGENCY 


LIQUIDATION! 


MUST SELL OUT EXCESS INVENTORY 
SPARTAN CHAIN SAWS & KRACO CB’S 


Here is a chance for you to buy a BRAND NEW, heavy duty, 34 cc 16” 
CHAIN SAW, that weighs only 87/2 Ibs., at a unbelievably low price! 


ADVANCED SPROCKET T | AT | | ' 
i er AND CHAIN BRAKE of inertia. v. а! Е Pas ЦИ ASSEMBLED BY 
а i 4 REAL WEN DE N DIECAST MAGNESIUM PIONEER 
FEATURES: к, ә тШ kickback, without £5 CHAIN SAW 
- GASOLINE | 5. uu ер louching hands. CORPORATION 
A A iun De rus 


cle engine. Chain oili 
. WA BRO carburetor. AUTOMATIC 
Runs in all positions. or MANUAL 


«2.1 cu. in. engine anti-vibration 


displacement features 
• .050-% ” low profile «Trigger saf ; 
chain. n жылай ety Fast starting 
• 2-Shoe centrifugal • Star sprocket with Holds 10.1 re sel ini 4.1 07 electronic 
clutch. needle bearing. chain oil ignition 


MAY DAY Ш 
40 CHANNEL СЕЗ 


LOW BATTERY 
LIGHT 


PAWL 
TYPE-REWIND 


ENS Spark 
| arresting 


STARTER‏ ا 
Low tone muffler‏ 
(for quiet operation) muffler‏ 


THE PERFECT WORK SAVER FOR HOME, 
FARM, RANCH, COTTAGE OR CAMPING. 


1983 
MODEL 


HIGH IMPACT 
PLASTIC 
CARRYING CASE 


TALK LIGHT 


FEATURES: 


ШИН ы E Y - 40 CH. 2-WAY CB This 34cc 2.1 cu. in. SPARTAN CHAIN SAW is rugged, more powerful and more 
SPEAKER CE COMMUNICATION quality than the "Cheapie" models you find in discount stores. It has plenty of 
M | С CHANNEL Io натта power for trimming big limbs, felling medium size trees and cutting logs. 
ON/OFF & VOLUME е ' me SELECTOR power The AUTOMATIC CHAIN BRAKE, DIECAST SUGGESTED COMPARABLE 
PUSH TO TALK | @ кыш * 2-POSITION POWER IUM HOUSING (not plastic) and | 
BUTTON Uu мш үн: зм AUTOMATIC CHAIN OILING are features usually VALUES up T0 $269.00 
TIU ЖЕ: ршн ВАТТЕНҮ found on more expensive models. Compare the | OUT THEY GO FOR ONLY | THEY | OUT THEY GO FOR ONLY | FOR ONLY 
RECEIVING 1 gS ie. WITH quality features of this “PIONEER” built chain 
ANGE — Mmm" map “FLEXIBLE ANTENNA | saw with ANY OTHER MAJOR BRAND. You'll 
CONTROL | a POCKET R quickly realize what a great value it is. And, at 
| . FL MM this price, we know they'll sell out fast....... 
BUILT-IN MICROPHONE “a ug T "P. instructions ^ "^|. so call or mail your order right away! 
CIGARETTE TA - Batteries NOT 
LIGHTER BASE FOR included 
ADAPTOR ANTENNA 


PERFECT FOR EMERGENCIES/INFORMATION/RECREATION! 


Because of our excess Caron situation, we're selling out a LIMITED 
quantity of these KRACO CB's for $50.00 under retail! 


The MAYDAY II is completely portable with rechargeable batteries. It's 
perfect for EMERGENCIES (Channel 9) or to get HIGHWAY INFORMATION 
Channel 19). Or select other channels for general or recreational use. 
unters & fishermen can keep in contact... or farmers can talk from 
field-to-house. For ship-to-ship or ship-to- 


shore, Construction workers, Warehouse SUGGESTED COMPARABLE 

n Snowmobilers, Motor cycle groups, VALUES UP TO $149.00 
une buggiers, campers, hikers and off roaders. à = 

OUT THEY GO FOR ONLY 


Now you can talk with each other or call for 
medical, police or fire assistance WHEREVER 
U ARE! 


This lightweight, easy to use, portable CB comes 
with a KRACO 90 DAY LIMITED WARRANTY. Our 
supply, at this price, is limited... so order yours 
now before we're all sold out! 


(ADD 10.00 FOR SHIP. & HANDL.) 


LIQUIDATION BUREAU, INC. 


AUTHORIZED LIQUIDATOR OF CONSUMER PRODUCTS 


3515 N. 43rd AVE. PHOENIX, AZ 85031 


` NAME 


(ADD 10.00 FOR SHIP. & HANDL. d 
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VISA-MASTERCARD-AMERICAN EXPRESS 


ORDER TOLL-FREE: 1-800-992-0887 


IN ARIZONA: CALL 602-254-5231 COLLECT 
LARGE QUANTITY BUYERS: PHONE FOR VOLUME DISCOUNTS 


LIQUIDATION BUREAU, INC. 


i 
i 
|| 
Dept. PS2 : 
i 
[| 


3515 N. 43RD. AVE., PHOENIX, AZ. 85031 
PLEASE RUSH — SPARTAN 16” CHAIN SAW(S) AT $119.00 EA. лос 10.00 EA. FOR SHIP. а HANDL. 
PLEASE RUSH — KRACO MAYDAY II CB(s) AT $99.00 EA. лос 10.00 єл. FOR SHIP. а HANDL. 


C MY CHECK OR MONEY ORDER IS ENCLOSED (Arizona Residents Add 5% State Tax) 
CHARGE MY C MASTERCARD O VISA Г] AMERICAN EXPRESS 


ACCT. NO. EXP. 


PLEASE PRINT CLEARLY 


ADDRESS 
CITY 
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PScar test & driving report 


—iheyre quicker 
and quieter 


TU 


| AMC ALLIANCE | 


By JIM DUNNE 
and JACK KEEBLER 
PHOTOGRAPHS BY GREG SHARKO 


len years ago gas was cheap. The 
average driver looked at 20 mpg as 
above par. Only boring, low-powered 
imports were capable of 30 mpg. 
Today, with smaller, lighter cars, bet- 
ter small engines, and manual trans- 
missions, there are a dozen or more 
American-made models that easily 
top 40 mpg—and approach 60 in EPA 
tests. 

We selected six mileage leaders 
from the five domestic manufacturers 
for a close look at what you can expect 
besides economy when driving fuel- 
saving champs: American Motors’ 
new Alliance, Chryslers renamed 
Plymouth Turismo, Chevrolet's Chev- 

Continued 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


EXPAND YOUR 
LIVING SPACE 


WITH A FOUR SEASONS 
PASSIVE SOLAR 


GREENHOUSE 


OUTDOOR LIVING-INDOORS! A beautiful insulated 
glass addition for solar collection, hot tub enclosure and 
sun-time activities. Bronze finish modular design 
provides a wide range of sizes, Exclusive patented 
Pow A Vent”. 

CATALOG and TAX CREDIT GUIDE: Send $1. for 1982 
Theme Catalog, price list and tax quide for passive solar 
credits 

SAMPLE WINDOW KIT: Send $5. for actual sample of 
P.P.G. bronze finish aluminum frame and glazing, 
assembly manual, heating guide plus Catalog and tax 
credit guide 


FACTORY REBATE 
p to $1000.00 ort cat. prices 
See voll P cal authorized Four Seasons Dealer tor 
details or Call Direct — TOLL FREE! 
Limited Time Offer 


| KÎ Gree SEASONS 
| ы 
| Mig. by Four Seasons Solar Products Corp 
910 Route 110, Dept. PS-301 
| Farmingdale, N.Y. 11735 


IN N. Y. CALL (516) 694-4400 


TOLL FREE 1 -800- 645-9527‏ پا 


$ © 1982 Four Seasons Greenhouses 


COLOR CATALOG 


Build Your Own Grandfather Clock 
Prices Starting Under 


200 


(including 
movement and dial) 


e Do-it-yourself case 
kits, parts pre-cut 
e Finished clocks 
e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 
eHierloom quality 
eFactory direct 
prices 
e Solid brass 
West German 
chiming 
mU. eMoney back 
x» guarantee 
e Prompt shipment 
MASTERCARD and 


VISA ACCEPTED 


= CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER‏ اسمن 


OF GRANDFATHER CLOCKS 
Dept. 637, Emperor Industrial Park 
Fairhope, Alabama 36532 


IN CANADA: Emperor Clock cores Inc., Dept. 637 
506 Newbold Street, London, Ontario NE 1K6 
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PS car test & driving report 


PS ratings— 
| test report їп a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


diesel 


Turismo 


Acceleration 2 
Braking 2 
Handling 4 
Maneuverability 5 
Quietness 4 
Roominess 3 
Vision 5 
Entry/exit ease 3 
EPA economy 5 
Ride comfort* 3 


*Authors' opinion 
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ette diesel, Ford’s Escort, Pontiac’s 
2000, and the two-time top economy 
саг, Volkswagen's Rabbit diesel. 
(Next month we'll report on six of the 
most economical imports.) 

Buying an economy car used to 
mean settling for the stripped version 
of the vehicle. Not anymore: Most of 
these cars can be fully decked out with 
a great variety of equipment and com- 
fort features. 

Also, unlike economy cars of the 
past, the new models delivered out- 
standing fuel economy in real-world 
driving conditions. Our PS steady- 
speed 55-mph test proved that all of 
the cars will top 30 mpg on the high- 
way, апа the Chevette diesel easily hit 
40. The keys to savings are light- 
weight body shells, small engines 
with electronic controls or fuel injec- 
tion, and well-chosen manual-trans- 
mission gear ratios. 

Today's economy shopper has a wid- 
er and better selection than ever, but 
there are many considerations that 
will narrow the final choice. Some 
fuel-pinching models aren't available 
with such power-stealing extras as 
power steering and air conditioning. 
Also, diesel engines don't provide the 
performance most drivers are accus- 
tomed to, although our performance 
tests show major improvements over 
similar models sold last year. Volks- 
wagen and Chevette, with their for- 
eign-built diesels, are about four sec- 
onds faster in zero-to-60-mph tests 
than their 1982 counterparts. This 
year's gasoline-powered cars are also 


quicker in some cases. Finally, a man- 
ual transmission with overdrive is 
usually a must for getting the best 
out of these high-efficiency types. 

Generally, the '83's are quiet and 
pleasant to drive, and even the most 
starkly equipped models are comfort- 
able and attractive. 

AMC Alliance 

Alliance scored the highest grade 
ever for a subcompact in our noise 
test. Its rating in our "nutshell" box 
was two levels above the next quiet- 
est—the Pontiac. Our test car was a 
well-equipped DL model with air con- 
ditioning and power steering. These 
features may have contributed to its 
relatively low fuel mileage compared 
with the other cars—31 mpg at 55 mph. 

Its 86-cu.-in. engine is the smallest 
in this class. It works just fine in nor- 
mal driving, but lugs considerably 
when the air conditioning is turned 
on. Without the air working, Alliance 
seems to have the best-balanced drive 
line of all the cars tested. Its engine, 
transmission, and chassis are well 
matched, so the automobile performs 
with uncanny ease, despite the dis- 
placement deficit. It's easy and com- 
fortable to drive, and requires little 
attention to gear selection, even for 
slightly steep grades. 

The instrument panel is bright, 
uncluttered, and has an efficient look 
with all the instruments located in a 
large housing directly in front of the 
driver. Also, the oil gauge tells you 
when you need an extra quart without 
having to look under the hood. How- 
ever, the low center-console position of 
the radio and the complicated ignition 
switch are two items that bothered us. 
The radio is too low to reach easily 
from the driver's seat, and the ignition 
must be switched all the way off before 
restarting after a stall. 

American Motors is banking on this 
car for its survival as an auto produc- 
er. Thanks to Renault, which devel- 
oped the R9, on which Alliance is 
based, AMC has a highly competitive 
product. (For more on Alliance, see the 
4,000-mile test in this issue.) 


Chevrolet Chevette diesel 


The Chevette diesel ranks near the 
top of the economy-car list, thanks to 
its Isuzu-made engine and five-speed 
transmission. In addition to achieving 
quicker acceleration, we found that 
the engine ran quieter and smoother 
than earlier models. Diesel-exhaust 
smell and smoke were not a problem, 

Continued 
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Gently, but firmly supports you with 100% air. Features air 


The Air Bed offers a revolutionary sleeping experience. P 


' coil construction with multiple controlled air chambers that 


hold your body evenly and independently. [| 


Turns any room into a guest room. The ideal portable bed | 
for holiday and vacation visitors . . . and it stores easily. i 


Take the lightweight Air Bed camping, in your van, on | 
your boat, in your summer home; sunbathe and float on it! 


Available in twin, double, queen and king sizes. Inflates | 
in minutes with most air pumps or cannister vacuum. (High- | 
power air pump available—optional.) Made of sturdy 20 | 
gauge poly vinyl, cleans with soap and water. Repair kit and 
pump adapter included. 


Don't be mislead by imitations. Insist on the original, red | 
velveteen The Air Bed. 10-day Free Trial. If not satisfied, | 
return it within 10 days for refund. Order now! 


| 

CREDIT CARD ORDERS CALL TOLL FREE | 
-648- Nevada Residents Call 

800-648-5600 800-992-5710 | 

Offer void outside Continental U.S. Allow 4-6 weeks for delivery. | 


Contemporary Marketing, Inc. 
790 Maple Lane, Bensenville, IL 60106 


Stores Easily on Shelf 
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х im 


OTwin #2342 $59.95 add $6.95 per bed for shipping & i 


O Double #2354 $69.95 add $6.95 per bed for shipping & ins. 
О Оиееп #2360 $79.95 add $6.95 per bed for shipping & ins. 
[]King #2376 $89.95 add $6.95 per bed for shipping & ins. 
OAC Pump #0004 $29.95 plus $2.95 shipping & ins. 

O DC Pump #0005 $29.95 plus $2.95 shipping & ins. 

О Illinois Residents include 514% sales tax. 

О Check/M.O. Enclosed О Charge My Credit Card: 

O MasterCard C1 American Express [] Carte 

О Visa O Diners Club Blanche’ 
Card No. Exp. Date 

Name 

Address. 

City = 
State _ Zip 

Signature 


MAIL TO: Contemporary Marketing, Inc. 
790 Maple Lane, Bensenville, IL 60106 


Dept. 285/072/05 
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Please send me the following AIR BED SIZES: ) 
ns. 
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“FIGHT BILLS’ 


PLANS 
KITS 
FINISHED 
MACHINES 


PS car test & driving reoort 


and the start-up delay in cold weather 
has been trimmed to less than 10 sec- 
onds. The gear throws are short and 
smooth, and gear engagement is quick 
and positive. 

Chevette was the lone rear-drive 


2000 Watts car in this lineup, so the inherent inte- 
110 Volts 60 Cycle rior space disadvantage of a rear-drive 
No Batteries layout was especially apparent. The 
No Inverters transmission tunnel is huge in com- 
Direct Utility Interface 


piod... муы n. | | EPA fuel mil ji 
BUILD A WIND ENERGY ELECTRICAL SYSTEM FÜR UNDER $2,000 ue mileage tps 


| | s E 
EASY TO ASSEMBLE PLANS. 5 2 =. . Ё 
85- page manual guides you step-by-step in building your own windmill from our tested blueprints. 3 HE: > 5 Ee ЕЁ Gg 
Most all parts can be found locally. You save by supplying spare time labor. Or we can sell you = 55 28 єз £8 ES 
some or all parts or even ine completely assembled windmill. Highway E a a a ae a 
CAN ACTUALLY REVERSE ELECTRIC METER! City 34 42 33 32 31 43 
It's true. When the windmill generates more electricity than you consume, the utility meter can rotate Calif. city 35 42 29 32 28 43 
in reverse. In effect, you would be selling electricity to the utility. How's that for fighting back? 

Build from plans - All parts available in kit form from FIGHT BILLS or buy finished machine PS f : 

I’m ready to FIGHT BILLS! send me: Dealers inquiries invited. sind Tuor m onge tests 

а А А = ; р mp 
Fact filled info kit - $5.00 Assembled machine - $3,800.00 ia N 3j 329 239 e о 
Check enclosed [Visa ОМС Card? Exp. Date — аа MTS. CES 
Name parison with the small bulges in the 
Minus front-drive competitors, and that cuts 


down on leg room and foot room for 
front and rear passengers. 

But with a price tag of about $7,700, 
Chevette is about the lowest-cost die- 
sel you can find— priced lower, in fact, 
than many of its gasoline-powered 
competitors. 


Ford Escort 


Besides the car's light weight and 
small engine, the key to Escort's fuel 
economy is a transmission with tall 
gears. These allow the engine to run 
at low revs even at high road speeds. 
For example, if you decide to select 
second gear at five mph, you can 
remain in that long gear until 60 mph 
without over-revving the engine. 
However, because of the diminutive 
power output of the small-displace- 
ment four-cylinder, there's very little 
performance available until the en- 
gine is turning within its proper pow- 
er-band range. That means at slower 


Clip and mail to: FIGHT BILLS, Dept. J-3, Box 162, Windsor, VT 05089 / Tel. 1-603-543-1381 
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Now, when you need value andreliabil- transmission with Hi/Lo transaxle for a 


ity more than ever, Power King brings 
you the new, value-packed 1200 Series 
of rugged garden tractors. 

Built tough in the Power King tradi- 
tion, the 12 hp model 1212 and the 17 hp 
model 1217 are priced hundreds of dol- 
lars less than tractors that don't offer as 
much. And the price includes a 42" 
mower. They're easily today's best-built, 
best-priced tractor values. 

Like all Power Kings, 1200 Series trac- 
tors are extremely efficient, so you get 
more work for your money. With all-gear 
drive for more power, more traction and 
greater fuel economy. Reliable 4-speed 
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wide range of working speeds. And 
they're All American-made, with stream- 
lined fiberglass body and easy-to-use 
controls and attachments. 

See your Power King dealer for a 
great tractor at a great price. Or send 
$1.00 for brochure and dealer list (in- 
clude your phone number for faster 
response) to: POWER KING, 1005 -X1 
Anoka Avenue, Waukesha, WI 53186. 


C-90 


POWER KING 


TOUGH TRACTOR, EASY PRICE! 


speeds, second gear is too high and 
first gear is too low. This setup is not 
as well balanced between economy 
and performance as the other cars in 
our test group and can be bothersome 
in city driving, where frequent gear 
changes are required. 

Our Escort was bare-bones simple. 
There wasn’t a single frill or compli- 
cated accessory in sight. We got the 
feeling that few things could go 
wrong, and if problems developed in 
the running gear, they would proba- 

Continued 


Everybody's making money 
` selling microcomputers. 
Somebody's going to make money 

servicing them. р 


New NRI Home Study Course Shows 
You How to Make Money Servicing, 


Repairing, and Programming 
Personal and Small 
Business Computers 

Seems like every time you turn around, 

somebody comes along with a new computer for 
home or business use. And what's made it all 
possible is the amazing microprocessor, the tiny 
little chip that's a computer in itself. 

Using this new technology, the industry is 


offering compact, affordable computers that handle 
things like payrolls, billing, inventory, and other jobs 


for businesses of every size... perform household 
functions including budgeting, environmental sys- 
tems control, indexing recipes. And thousands of 
hobbyists are already owners, experimenting and 
developing their own programs. 
Growing Demand 
for Computer Technicians 

This is only one of the growth factors influenc- 
ing the increasing opportunities for qualified com- 
puter technicians. The U.S. Department of Labor 
projects over a 100% increase in job openings for the 
decade through 1985. Most of them new jobs created 
by the expanding world of the computer. 


Learn at Home in Your Spare Time 
NRI can train you for this exciting, rewarding 

field. Train you at home to service not only micro- 
computers, but word processors and data terminals, 
too. Train you at your convenience, with clearly 
written “bite-size” lessons that you do evenings or 
weekends, without going to classes or quitting your 
present job. 

Your training is built around the latest model 
ofthe world's most popular computer. It's the amaz- 
ing TRS-80™ Model III, with capabilities and fea- 
tures to perform a host of personal and business 
functions. No other small computer has so much 
software available for it, no other is used and relied 


(TRS-80 is a trademark 
of the Radio Shack 
division of Tandy Corp.) 


* 
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on by so many 
people. And it's yours 
to keep for personal or busi- 
ness use. * 

You get plenty of practical 
experience. Using the NRI Discovery Lab" that also 
comes as part of your course, you build and study 
circuits ranging from the simplest to the most 
advanced. You analyze and troubleshoot using the 
professional 4-function LCD digital multimeter you 
keep to use later in your work. Then you use the lab 
and meter to actually access the interior of your 
computer... build special circuits and write pro- 
grams to control them. You "see" your computer 
at work and demonstrate its power. 


Computer Assisted Instruction 
Your TRS-80 even helps train you. You receive 

4 special lesson tapes in BASIC computer language. 
Using them in your microcomputer, you “talk” to it 
as you progress. Errors are explained, graphics and 
animation drive home key points. Within a matter of 
minutes, you'll be able to write simple programs 
yourself. 


Become the Complete 


pem ——» Computer Person 


In addition to training in 
BASIC and advanced machine lan- 
guage, you gain hands-on experi- 


ence in the operation and application of computers 
to business and personal jobs. You're trained to 
become the fully rounded, new breed of technician 
who can interface with the operational, program- 
ming and service facets of today's computers. You're 
ready to take your place in the new electronic age. 


Other Opportunities 

NRI has been giving ambitious people new 
electronic skills since 1914. Today's offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive Heath/Zenith computer- 
programmable 25" diagonal color TV... Industrial 
Electronics, Design Technology. ..and other state-of- 
the-art courses. 

Free Catalog... Mail Card 
No Salesman Will Call 

Send the postage-paid card for our 100-page 
catalog showing all courses with equipment and 
complete lesson plans. There's no obligation other 
than to yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 80's. If card has been removed, please write to us. 


NRI Schools 
McGraw-Hill Continuing 
i Education Center 
3939 Wisconsin Ave. 

" Washington, DC 20016 
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We'll give you tomorrow. 


How many times have you stared at the 
pile of reading you must do for work, 
school, or just to keep current and won- 
dered, "How will | ever be able to get to the 
bottom of the stack?” Sure, you could 
enroll in one of those ‘speed reading’ 
courses. Some cost as much as $400. But, 
you don't have the time .. . let alone the 
money. Even courses offered by mail can 
cost over $100. There must be a better way. 


GOOD NEWS 
We went to one of America's leading 
publishers of self-study educational pro- 
grams and the man who is regarded as one 
of today's foremost authorities on reading 
and learning. Our instructions were to cre- 
ate a program that would make it easy for 
everyone to learn to read faster, with 
greater understanding. The program he 
developed also had to be economical so 
that it would be within almost everyone's 
reach. 
After two years of development he finally 
achieved the goal ... we call it THE SUPER 
READING SYSTEM. 


WHAT, EXACTLY, IS SUPER READING? 


First, the man who authored this home- 
study program is Russell Stauffer, Ph.D., 
Professor Emeritus at the University of 
Delaware. Dr. Stauffer has authored major 
textbooks and is considered to be one of 
the top researchers on how and why we 
learn. He is one of the few people admitted 
for membership in the Reading Hall of 
Fame. Second, the program is published by 
the same organization that publishes com- 
munication skills programs that are used 
by many of this country's leading busi- 
nesses, government agencies and profes- 
sional societies. In fact, many of the skills 
taught in THE SUPER READING SYSTEM 
are the very same as those taught in their 
reading programs that sell for three to four 
times the price of SUPER READING. Third, 
there are no gadgets or devices with 
SUPER READING. Authorities agree that 
these do not make you a better réader. 


Speed Reading Breakthrough 
The 


Super 
Keadin 


System 


A remarkable innovation that 
will launch you on a new way to 
read and think. You will double 


«= | your reading speed and ability to 


What you will get is a practical program 
that shows you a new way to think. Using a 
comprehensive instruction manual— over 
280 pages—a teacher-on-cassette guiding 
and motivating you through every step of 
the program, you will discover a totally new 
way to read and learn... incredibly fast. 
You will learn how to use your brain more 
efficiently. 


NEW READING 
After completing the course, you will zip 
through all kinds of reading: text books, 
novels, correspondence, reports, technical 
journals, magazines, newspapers. You 
name it, you'll read it faster... get a heck- 
of-a-lot more out of it and remember what 
you've read. The benefits last a lifetime. 
Just like riding a bicycle, the more you use 
the SUPER READING skills the better and 
faster you become. The value of reading 
more efficiently means you will also have 
time for all the other things you have or 
want to do. No longer will you be bogged 
down by poor reading habits. 


WHO CAN BENEFIT FROM 
THE SUPER READING SYSTEM? 


Executives, students, professional people, 
men, women, managers, technicians... 
anyone who reads for career or pleasure 
will benefit from SUPER READING. There's 
even a special edition for children ages 
10-16. Just think of how much time you 


EXAMINE THE COMPLETE 
SUPER READING SYSTEM 
WITHOUT OBLIGATION 

We've said a lot of things in this 
advertisement that may be diffi- 
cult to believe. So we want you to 
see SUPER READING for yourself. 
Examine it for 15 days. Listen to 
the teacher-on-cassette. Then 


< learn and understand more of 
everything. 


now spend reading. Then consider what 
your life would be like if you could read 
twice as efficiently. 


LISTEN AND LEARN 

AT YOUR OWN PACE 
No matter how slow a reader you are now, 
THE SUPER READING SYSTEM is de- 
signed to get you started on this new way 
to read quickly and painlessly. In just a few 
days you'll begin to see an improvement. 
The teacher-on-cassette will be your guide 
through this remarkable program. You'll 
practice on materials you read everyday. 
Your living room becomes your classroom. 
You should complete the course in about 
20-25 hours. But, you set the pace... you 
create your own schedule. Practice at 
home, the office .. . wherever or whenever. 
it's convenient. 


College Credits You may obtain college 
credits for successfully completing 
Super Reading. Full details and an 
application form are included with your 
program. 


Continuing Education Units National 
Management Association, the world's 
largest association of professional man- | 
agers, awards 3.0 CEU's for course com- 
pletion. CEU's can be applied toward the 
certificate in Management Studies. 


113 Gaither Drive, Mt. Laurel, NJ 08054 


_) YES! Please send me the Super Reading System al $38.95 


plus $3 
postage and insured delivery. ЇЇ I'm not completely satisfied within 15 
days, | may return it for a full refund. 


O Visa 


C Send the Junior Edition of Super 
_ Check or m 
O Charge my credit card under regular terms. 


order enclosed. 


O Mastercard 


O American Express 


(scd i د‎ = 
decide. If you feel that SUPER Exp. Date 
READING will not benefit you, Name: 
simply return it for a full, no ques- Address: 
tions asked, refund. You have City: State_____Zip 
nothing to lose. Signature: 


FN-02 
Super Reading Institute { 


ILLUSTRATIONS BY RUSSELL МОМ SAUERS 


PS oF fest & driving герогї AMC Alliance, Chevrolet Chevette diesel, Ford Escort, 
bly be simple to repair. An adequate | Plymouth Turismo, Pontiac 2000, and VW Rabbit 


fresh-air ventilation system worked | diesel—dimensions, specs, and test results 
well in place of air conditioning, and 


the manual steering was surprisingly | AMC Chevy Chevette Ford Plymouth Pontiac VW Rabbit 
light and easy to handle. Escort proves DIMENSIONS (inches) Alliance diesel Escort Turismo 2000 ° diesel | 
- : ИИ Wheelbase. .......... 97.2 94.3 94.2 96.6 101.2 94.5 | 
x getting ie bà ien in trans- Overall length an 1638 1619 1639 1737 1704 1553 
| erall height ......,. TE : : i ; 
po ation need not be ипр easant. Overall width... ..... 65 61.8 65.9 66.7 66 63.4 
| " Track РК. 55.2/52.8 51.2/51.2 54.7/56 56.1/55.6 55.4/55 2 54.7/53.] 
Plymouth Turismo Ground clearance . ..... 7 58 5 45 68 65 
"up E Front head room... ... . 37.1 38.] 38 37.2 37.7 36 
Turismo is the new name for the Front hip room. ....... 53 49.9 32 52.6 49.1 46 
: Ё Front leg б0т........ 4] 41.6 41.5 42.5 42.1 40 
Plymouth TC3 Miser. The version we Rear head поют. ...... 37 373 3 M4 36.5 35 
| ‘ r = 1: ear hiproom........ ; i 49. 
ones was equiped mita tne "ssi a Rear leg room inim. | 371 309 353 28] 12 à 
| ear knee room (тїп)... : —2. ; -3. —(). 
: UE vi, 10.2 OU А EMT муз Couple distance....... 29.1 26.7 29.6 26.3 28.1 31 
In short-block form (block, crank, pis- 
: SPECIFICATIONS 
Continued Engine type.......... In-line 4 Diesel 4 In-line 4 In-line 4 In-line 4 Diesel 4 
Displacement (cu. inl}... 86/14 111/1.8 98/1.6 104.7/1.7 112/1.8 97/1.6 
Compression ratio...... — 8&8 22.1 8.8:1 8 2:1 9.0.1 23:1 
Carburetion . . . . . SES Fl. РІ. 2 bbl. 2 bbl. FI. РІ. 
Net hp @ rpm ....... 55 @ 4.200 51 @ 5.000 70 @ 4.600 63 @ 4,800 84 @ 5,200 52 @ 4.800 
Net torque @ грт..... 75.2 (9 3,000 72 @ 2000 89 @ 3,000 83 @ 2,400 102 (2 2800 72 @ 3,000 
Transmission... 2.22... 5-speed manual 5-speed manual 4-speed manual 4-speed manual 5-speed manual 5-speed manual 
| Axle гас ........... 387.1 3.36:1 3.04:1 2.59.1 3.19.1 3.89.1 
Tire таке........... Michelin Uniroyal Uniroyal Firestone Goodyear Continental 
Tire уре... ХІХ radial Fastrak radial All Season steel- Deluxe Champion Viva Il radial TS 771 radial 
| belted radial radial 
Tre $i2@............ FORD 80R13 P165/80R13 P175/75R13 80R13 708813 
Ѕіееппр.......... .. A Manual, rack Power, rack and Manual, rack Power, rack and Manual, rack Rack and pinion 
а | and pinion pinion and pinion pinion and pinion 
= = „* Overall steering ratio. ... — 21.8:1 18:1 21.3.1 18:1 22:1 20.8:1 
15) PHO [imeem MEME TREE NE NE NE 
т J SCE: ; um ате ег EDS a 
= ETETEA = Front suspension ...... independent. Independent. Independent, Independent, Independent. Independent. sin- 
MacPherson single lower MacPherson Iso-Struts, coil MacPherson gle lower control 
struts, coil arm, coil springs struts, coil Springs struts, coil arm. coil springs 
a springs springs springs 
Rear suspension. ...... Torsion bars Solid axle, Independent with Semi-indepen- Trailing solid. Solid axle, coil 
with trailing torque tube, coil trailing arms, dent trailing-arm axle. coil springs springs 
arms springs coil springs type, coil springs 
Front stabilizer-bar | 
diameter (10.)....... 0.87 0.87 0.87 1.0 0.87 0.87 
Rear stabilizer-bar 
diameter (in)... .... 0.74 None None None None 0.63 
Trailing towing (max. 165) Not Not 1.000 1.000 1.000 Not 
| recommended recommended recommended 
| Trailer tongue weight i 
(max, Ibs.)......... Not Not 100 100 100 Not 
recommended recommended recommended 
Вгаҝеѕ............. Power, disc/drum Power, disc/drum Power, disc/drum Power, disc/drum Power, disc/drum Power, disc/drum 
Brake swept area (sq. in.) па. 219.17 203.5 202 251.72 n.a. 
Fuel tank (gal.) ....... 12:5 12.5 11.3 13 14 10.6 
Trunk space (cu. ft.).... 13 27 31* 34.3* 12.6 38 9* 
Liftover height (in.). . 32 29.6 31.2 21.5 32.7 29 
Curb weight (Ibs.). .. . . . 1.979 2.300 2.016 2,201 2.353 1.920 
F/R weight distribution (%) 60/40 54/46 52/38 62/38. 65/35 64/36 
Basic рїбё.......... $3,505 $6,825 $5.639 $6,877 56.733 $7 490 
Price as tested. . $8,194 $7,698 $5,971 $7,284 $7.395 $3 015 
Major options (over $100) 
on test car ..... A/C $651. power Destination None 2-tone paint Rear defogger А/С $650. power 
steer $196. charge $290. $133 $125. power steering $210, 
AM/FM $130 rear defogger steering $199, AM/FM cassette 


pang سس‎ пия ШЕ radio $112 $350, diesel $525 
pon 

tom seats $130 
SERERE 


SERRP, ав gm" ар алк 
EL i is Acceleration (sec.) 
m = -60 mph..... 18.9 23 15.6 15.4 15.1 23.8 
Brake test (cool 60-0 mph 
Stopping distance (Е) 19? 172 182 180 176 168 
Pedal pressure (Ibs.) . . 75 130 80 35 80 110 
Brake test (hot) 60-0 mph 
Stopping distance (ft.) 176 165 173 186 148 157 
Pedal pressure (Ihs.) .. 130 100 110 05 115 130 
Interior noise (@ 60 men 
(dBA) . ; 68 76 73 72 69 73 
Handling test (mph) . 63.7 63.5 61.2 60 63.6 62.8 
Maneuverability test (mph) 299 29.3 30.1 28 271.7 29.5 


TEST CONDITIONS: Ambient temperature, 60°F: relative humidity, 85 percent; barometric pressure, 28.7 inches Hg 
"With rear seat folded 


PS serviceability ü А " "T" Ё 
. o a = mn us ا‎ ы 
ratings Pl Po. QR Sheen Ф 
The numbers mean: 1,very 3 $$ o E $55, 2 codes $ E 
m TEES 2 E Бе, ЕБ Em д ECESE sas 
difficult; 2, difficult; 3, aver- " Ses. 255 2556 о „Е 8 Бер 
age degree of difficulty; 4, 25502 $2238 8_ ЖБББ 50528552 £36 
easy; 5, very easy. FEFEET- $55 9-- Gass SS-55555 $ 5 5 
oms2iüo бассоб DSI бткюкшшгтт б 25 
AMC Alliance 55555  45Fld4 533 5233423 44 3 
Chevy Chevette diesel 54555 -- FL45 544 5345534 454 
Peppy four- күй etigines in these light- coe 
Ford Escort 54555 55- 3 55 4522255 554 
weights make fuel economy fun. Note that e — | - : 
554 


VW Rabbit diesel | 55555  --Fl54 544 5555554 
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PS car test & driving report 


Performance comparison with selected 1982 models 
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And own a 


If you own a home suitable for the application of 
siding, do it yourself with a Home Kit from 
Aluminum Industries. 

You'll save as much as 6625% of the national 
applied cost of siding. And it's so easy to do, if 
you can drive a nail and cut on a straight line you 
can't miss. 

Aluminum Industries (America's largest mail 
order siding company) will send you a complete 
kit of vinyl, aluminum or steel siding in your 
choice of 22 different colors and 14 sizes. You 
get all the siding panels, window and door trim 
and preformed corner mouldings ... even all 
the tools and nails you need. 

Youdon' need alot of money, either. You can 
pay for your Home Kit with an FHA Home Im- 
provement Loan or Aluminum Industries’ own 
interest-free $7.00 a week plan. 

Best of all, once you've re-sided your home 
with a Home Kit, you're automatically qualified 
to become an Aluminum Industries Dealer. 

When your friends and neighbors see your 
home and find out how much money you can 
save them, you'll have customers waiting in line. 
You'll be able to make $1000 per order . . . even 
more if you apply the kits. Whether you work 
full-time or part time, you'll have an opportunity 
to make big money! 

What are you waiting for? If you have a home 
suitable for the application of siding, just mail 
this coupon, or call 1-800-643-9904. 


Mail this coupon or call 


1-800-643-9904 


"== CREE Ce ر‎ ‘Guu mest 
ALUMINUM INDUSTRIES OF ARKANSAS, Dept. PS- E" 
300 Philips Rd., North ie Rock, Ar, 72117 


Sounds interesting. Please send full information. No Sales- Ё 
man will call: 


Print Name 
Address 
City State Zip 

ШШ ШЕШ ПШ ШЕШ BM E NM E NM E 6 E E BN | 
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Mpg (city Accelera- Brakes Handling Maneuver- Noise @ 60 
driving) tion 0-60 60-0 mph (mph) abil mph (dBA) 
mph (sec.) (hot) (ft.) (mph 
Chevrolet Chevette diesel 4 40 27.5 176 58.6 27.64 76 — 
Ford Escort 4 31 16.6 181 60.5 27.6+ 74 
Honda Civic 4 41 16.6 171 59 27.64 75 
Plymouth TC3 Miser 4 36 15.5 210 58.4 | 27.64 73 
Toyota Starlet 4 38 22 198 59.8 27.64 74 
VW Rabbit diesel 4 43 27.3 163 58.3 27.64 73 


tons, and head) from VW. Soon this 
engine will be replaced by an equally 
economical 1.6-liter short block from 
Peugeot. The engine is smooth run- 
ning and relatively quiet, and it puts 
out good performance for a car of this 
size and weight. 

Inside, the first-time driver will 
notice a sparse-looking instrument 
cluster housing three tiny circular 
dials. We considered the dash appear- 
ance dated and gauges hard to read. 

You pay a penalty for the slick 
appearance of the fastback roof line in 
this two-door model. Rear-seat room is 
less than acceptable for average-size 
adults: You'll find yourself pressing 
your head against the headliner while 
you ride—and knee room is almost as 
bad. Altogether, passenger space 
ranks a level below the competition. 
(Note: Our rating chart is distorted by 
the extra hip room in the wide-body 
Turismo, where it's graded as equal to 
the other small cars.) 

А push button on the right side of 
the rear seat frees the seat back to 
swing forward and open up more than 
30 cubic feet of storage space, an 
important advantage of each of the 
test cars except the Alliance and Pon- 
tiac 2000 notchback. 


Pontiac 2000 


The 1.8-liter (112 cu. in.) label on 
the 1983 four-cylinder remains the 
same, but the engine is completely dif- 
ferent from last year's. We found the 
made-in-Brazil fuel-injection engine a 
better and smoother performer. It 
makes the 2000 the quickest of the 
test cars and about 2.5 seconds faster 
than a similar car tested last year. 
The added performance does cause 
some таан бів reaction in the 
behavior of the car, however. During 
hard acceleration a seesaw effect can 
be felt as each front wheel pulls inde- 
pendently. On wet pavement the loss 
of traction from that strange behavior 
could be critical. 

While the 2000 economy model is 
stripped of most convenience accesso- 
ries, it still sports a tachometer. It’s an 


appropriate addition, since the eager 
engine runs to 6,500 rpm easily and 
smoothly. We noted that at 55 mph 
the rev counter clocked a fuel-saving 
2,000 rpm. 


Volkswagen Rabbit diesel 


No, this is not the grand champion 
of fuel economy, the one that shuts off 
when you stop then starts itself when 
you press on the accelerator. That 
model was not ready at test time, so 
we substituted the regular diesel with 
five-speed, which is rated at a “mere” 
43 mpg in city driving by the EPA. 
Essentially, this is the same car we 
tested a year ago, but acceleration is 
improved to a point where it can be 
described as adequate instead of aw- 
ful. It’s now 23.8 seconds from zero to 
60 mph instead of 27.3. At highway 
speeds the diesel hums along easily 
and, with frequent downshifts, keeps 
up with normal traffic. 

While the nine-year-old Rabbit 
body is well into middle age, its five- 
door layout is still one of the most 
practical in the industry. The rear 
seat, for instance, rolls forward in two 
movements to open up a storage com- 
partment that rivals some big station 
wagons in capacity. 

Finally, VW diesel manners are 
improving. Engine “rap” is noticeable 
at cold-engine start-up and when rac- 
ing the engine at slow speeds, but on 
the highway it’s difficult to tell wheth- 
er you're driving gasoline or diesel. 


Our choices: 


Two stand out in my judgment, 
Escort and Alliance, but my award 
goes to Alliance even though it is a 
first-year car. It looks fresher inside 
and out, especially when compared 
with the older competition.—J. D. 

I agree with Jim on the two stand- 
outs, but I have to reverse the order. 
Alliance was a refreshing and fun-to- 
drive car with one of the sweetest man- 
ual transmissions I've stirred this year, 
but I was most impressed with the 
well-made Escort's honest look and 
mechanical simplicity.—J. K. Gs) 


Don't 
be left 
speechless. 


The amazing 


CASIO 


translator 
chronograph 
is your passport to 


language dexterity. 

e 1,711 word English/ 
Spanish dictionary 

e 5-language translator 

e 24 time zones 

* Professional stopwatch 

e Memory bank 


Now there's a precision quartz timepiece 
that provides another dimension to 
watch technology. Imagine a watch that 
contains a 1,711 word English/Spanish 
dictionary. Апа a 5-language translator. 
24 time zones. A memory bank. A full- 
function stopwatch. And there's more, 
much more. . .for much less than you'd 
expect to pay. 

English /Spanish 
Dictionary, 

9-Language Translator 

This electronic genius has an 
extraordinary talent. It translates English 
to Spanish and Spanish to English. 

Using a dot matrix display, words 
“roll” across the face. All you have to 
do is locate the first letter of the word in 
the alphabet. Then “sweep” through the 
display for the word and touch the 
“translate” button. 

Want to say “What’s your name 
please?” in German? It’s translated with 
a touch of a button along with 35 other 
basic conversational sentences in 
English, Spanish, Japanese, French and 
German. Build vocabulary, practice 
pronunciation, and more! 

24 World Time Zones, 
Electronic Calendar 

Is it Monday in New York? or 
Tuesday in Hong Kong? You'll never 
have to ask that question again. This 
gifted timepiece is a world-timekeeper 
with all 24 time zones. 

What's more, you also get an 
AM/PM reading and GMT time 
difference in each time zone. А 
preprogrammed calendar gives you the 
month, day and date. 


Memory Bank 

This electronic genius 
also has an extraordinary 
organizing ability. An alarm 
can be set to wake you up, 
alert you to meetings, or 
tell you your parking meter 
has expired. 

When the alarm sounds 
a preset message 
also appears — "ALARM", 
“MEETING”, or "WAKE- | 
UP". You can also choose 
to have every hour 
punctuated with a "beep 
beep" on the hour. 


Precision 
Stopwatch 
In addition to helping you organize 
your day, this chronograph boasts a 
fiercely talented stopwatch. With the 
press of a button you can set the full 
feature chronograph into motion. 
Record split times, 1st-2nd finishes, 
or freeze the figures any time to 1/100 
second. Press another button for a 
panel light for night viewing. 
We Introduce It 
When we first heard that the CASIO 
engineers were on the brink of 
perfecting a 5-language translator 
watch. we hoped we would be the first 
to introduce it. And now that's a reality. 
We're certain that this quartz 
wonder will be the most talked about 
watch in America. To be assured 
earliest delivery. please order yours 
пом. as early quantities will be limited. 


Stopwatch | 


NEW PRODUCT 


The model TE-2500 with chrome 
case, stainless back and band can be 
yours for only $129.95. 


Our Double Guarantee 


First, the included warranty: One- 
year parts and labor (in the rare event 
repair is needed, you'll find this service 
by mail feature very convenient). 

Secondly, we guarantee your 
satisfaction. If not delighted with your 
CASIO, return it in new condition 
within 30 days for a full refund. 
Speedy Delivery 

We’re proud of our prompt delivery. 
Being one of the largest CASIO 
timepiece dealers in the United States, 
we almost always have the watch you 
want in stock, and we generally ship the 
day we receive your order. 

We're as close as your phone. 
Orders are accepted 24 hours a day, 

7 days a week. 
Order now and be delighted. 


[CREDIT CARD HOLDERS. 
| ORDER TOLL-FREE TODAY 


To order your watch, call the toll-free number below, 
or send a check or money order for the total amount 
plus $2.50 for the first watch. $1.00 for each 
| Кайшопа watch to cover shipping and insurance 
dee For an additional $2.00 we will ship your 
watch via U.P.S. air delivery. 
North Dakota residents add 3% tax. 


(800-437-4385 
| Onhe Run 


| 107 Roberts Street, Department PS-1 
| P.O. Box 67, Fargo, ND 58107 
| 
| 


Telephone (701) 232-9400 
1983 ON THE RUN 


PS 4000-MILE TEST 


RENAULI 
ALLIANCE 


AMC's French hybrid 
is smooth, quiet, and 
a thrifty fuel sipper 


By JIM DUNNE 


Renault will find its reputation dra- 
matically brightened when word of 
the AMC Alliance gets around. After 
driving the new hybrid for more than 
4,000 miles (see map) under a wide 
range of road conditions, my opinion 
of the French marque has made a 
complete turnaround. American Mo- 
tors' version of the French Renault 9 
sedan greatly exceeded the expecta- 
tions of this American driver. 

In my test car the smallish 1.4-li- 
ter (86 cu. in.), four-cylinder engine 
was well matched to the silky five- 
speed manual transmission. Passen- 
gers told me the ride was as smooth as 
that of a big car. Appointments, in- 
cluding instrument placement and 
controls, are comfortingly convention- 
al and located in predictable places, a 
big change from previous seemingly 
eccentric Renault designs. Fuel econ- 
omy was simply outstanding. Up 
close, here's what I found: 

Engine. A throttle-body fuel-injec- 
tion system makes certain the OHV 4 
fires up quickly in cold weather, and 
keeps it running smoothly. There is 
occasional engine speeding at idle, 
but this quickly subsides as warm-up 
proceeds. Engine noise is relatively 
low, not the distraction it is in other 
Renaults. Best of all, when the air 
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conditioning is used, the engine does 
not change idle speed to any discern- 
ible degree. However, the power lost 
to the compressor is noticeable when 
you accelerate. In 4,500 miles of driv- 
ing a fairly green engine mostly at 
high speed, I used less than one quart 
of oil. 

Transmission. The five-speed shifts 
smoothly, and the lever offers the 
short, sure throws that make stick- 
shifting fun. Most important, the gear 
ratios are well matched to the power 
curve of the engine. This is important 
since there are only 75 ft.-lbs. of 
torque available. Each ratio delivers 
power to the drive wheels with no soft 
spot and no short range where the en- 
gine overrevs. Gear noise is virtually 
nonexistent. 

Ride and handling. Overall, I was 
impressed by the tightly suspended 
chassis that rides without the usual 
excessive lean and bounce. At high 
speed the ride is level and shake-free. 
On smooth city streets, you can't ask 
for a better small-car ride. But on ex- 
tremely rough surfaces the ride does 
deteriorate. Then, you feel the bumps 
individually and clearly hear the tires 
and suspension working. 

Handling leaves little to be desired 
at normal driving speeds. The steer- 
ing response is about the best you will 
find on a passenger car—quick, sure, 
and without the insulation of a power 
boost. On freeways, the front-biased 
weight of front-drive does its job. The 
car easily tracks in a straight line. 
Also, Alliance seemed highly resis- 
tant to side winds. 


Interior. Alliance fits the driver like 
a custom-made suit of clothes—com- 
fortable and tailored to fit snugly 
without restricting movement. How- 
ever, while AMC may claim five-pas- 
senger accommodation, Alliance is 
strictly a four-passenger sedan. Prob- 
ably the biggest surprise is the Amer- 
icanization of the instrument panel, a 
rewarding departure from earlier Re- 
nault designs. Controls are set in con- 
ventional positions—mostly on stalks 
on the steering column—and easily 
readable gauges are grouped in front 
of the driver. One flaw in the layout is 
the position of the radio. It is out of 
reach, down near the floor and par- 
tially hidden by the gearshift lever. 
Perhaps more annoying is the igni- 
tion lock, which is recessed in the 
steering column at the side where it 
can't be seen unless the driver leans 
over. 

French automobiles are known for 
seating comfort, and the Alliance 
carries on that tradition. The front 
seats are among the most comfortable 
in the subcompact class. The six-way 
seat adjustment makes finding a just- 
right position a cinch. The pedestal 
support on the floor really does open 
up more foot room for rear-seat pas- 
sengers, and that's important in a car 
with Alliance's limited rear-seat 
space. 

Fuel economy. The EPA numbers 
are impressive. With 34 mpg in the 
city and 48 for the highway cycle, Al- 
liance will be one of the most fuel-ef- 
ficient U.S.-produced autos this year. 
However, buyers should keep in mind 
that these numbers should only be 
used for comparison. (To see how Alli- 
ance stacks up against other U.S. 
economy cars, see this month's car 
test. For me, Alliance delivered an 
honest 44 mpg average on mostly 
freeway trips. It's the best I've ever 
experienced in everyday driving. 
Turn on the air conditioner, and the 
average drops to 41 mpg, still 10 mpg 
above the competition in real-world 
conditions. In mixed city-and-high- 
way driving I got 39.3 mpg, a personal 
best. This high mileage isn't surpris- 
ing since Alliance is a 2,000-pound- 
class lightweight, the engine is one 
of the smallest available, and the 
four-door has a slick C, of 0.39. 

The new Alliance is a miracle for 
AMC. Not only does the car. show a 
general excellence in construction 
and appointments, it's also a state-of- 
the-art front-drive that AMC could 
not have produced on its own. Com- 
bine those three elements and you 
have tough competition for Escort, 
Chevette, Horizon, and the imports, 
and a product that comes close to be- 
ing the best in its class. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


NEW FLAIR 
NEW FIRE 
NEW PHOENIX 


1983 PHOENIX LJ 


The instant you take your place in the new responsive 2.5 liter 4-cylinder engine with 
standard notchback seat with center armrest electronic fuel injection that's ready їо take 
you'll know you're not here just to relax. you and our front-wheel-drive Phoenix LJ down 
So get it in gear And gage the excitement а new road to excitement 
of our Phoenix LJ with a gaze or two at the Some Pontiacs are equipped with engines 
sporty. black-accented instrument panel produced by other GM divisions, subsidianes, 
pory, | e М р аа or affiliated companies worldwide. See your 
Up front lies the heart of the matter It's a Pontiac dealer for details 
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PONTIAC WE BUILD EXCITEMENT 


PS Whats News 


Popular 


Science 


There is something appealing about the 
idea of a windmill making free, nonpol- 
luting kilowatts from the breeze. So it's 
not surprising that the subject of wind- 
mills has been attractive to POPULAR 5СІ- 
ENCE readers for many years. 

Most of the interest has centered 
. around individual windmills—ones a 
homeowner could buy, erect on his roof 
or in his back yard, and hook into his 
home electrical system. We have talked 
about the huge industrial machines under 
development, of course. But those were 
always advanced research and seemed to 
have little hope of becoming producers of 
practical power any time soon. 

Now the picture is changing rapidly. In 
recent months, huge fields of windmills 
have begun springing up in the Califor- 
nia hills. They will produce important 
amounts of electricity—enough to power 
whole communities and towns. We have 
talked about many forms of renewable 
energy in PS over the years—wind, solar, 
ocean-thermal gradient, biomass. But 
now it seems that wind may be the first 
technology (other than hydropower) to 
cross that vast barrier between an inter- 
esting research project and a practical, 
economical energy source. Today, per- 
haps 200 windmills are producing com- 
mercial electricity in several wind farms. 
But that's just the beginning. Many more 
are under construction, and they will be 
pumping millions of kilowatt-hours of 
electricity into the California grid within 
the next few years. It's a fascinating trend, 
and the article containing the details 
starts on page 58. 


Plastic cars 


The amount of plastics used in cars, pri- 
marily to reduce weight and improve gas 
mileage, is not growing as fast as once 
predicted. À few years ago, some analysts 
said we'd be using 500 pounds of plas- 
tics—mostly composites—per car by the 
mid-1980's. Now it seems that level won't 
be reached until the turn of the century. 
The slow growth rate is attributable to 
stable gas prices and high interest rates. 
Most of us have apparently grown used to 
the idea of paying well above a dollar a 
gallon for gas. In addition, we have be- 
come more interested in the selling price 
of a new car than in its gas mileage. And 
plastics, though lighter, are usually more 
expensive than the steel they replace. So 


auto makers have been inclined to go the 
cheaper rather than the lighter way. In- 
dustry observers say the use of plastics in 
cars will continue to grow, but the rate 
will be somewhat slower than that envi- 
sioned in the dark days of the gas short- 
age. 


Fusion—not too fast 


We've all been encouraged by the reports 
from Princeton and Lawrence Livermore 
[PS, May '82] that break-even fusion is 
now on the horizon. Break-even, of 
course, is the proof of scientific feasibility. 
Once we achieve it, we'll know that a fu- 
sion reactor capable of producing more 
energy than it takes to run can be built. 
And it will mean that the hope of harness- 
ing the energy of the stars in a controlled 
way for the production of electricity has 
been finally realized. 

But in a surprising new development, 
the Department of Energy's new Magnet- 
ic Fusion Advisory Committee has said 
that maybe we're rushing things and 
pushing too hard for break-even. The DOE 
has committed itself to the investment of 
$400-$500 million a year in the fusion 
program. The two so-called ''main- 
stream" projects are the Princeton Toka- 
mak Fusion Test Reactor and the Law- 
rence Livermore Mirror Fusion Test Facil- 
ity. The problem is that these machines 
are both very expensive and will between 
them gobble up most of the money set 
aside for the next few years. That means 
there won't be much left over for other 
research that may also be worthwhile. 
These two projects may well demonstrate 
break-even. But according to the commit- 
tee, they may not turn out to be practical 
machines that utilities are interested in 
building. Perhaps some of the other fu- 
sion concepts being worked on at other 
laboratories would hold better promise. 
And, say these critics of the present pro- 
gram, it doesn't make sense to put all of 
our eggs in the Princeton and Livermore 
baskets—if that means choking off all oth- 
er approaches. To put it another way, we 
might do a better job if we didn't throw 
everything into the race to produce break- 
even but undertook instead a broader and 
more balanced approach. 

The outcome is, of course, unclear at 
this time. But fusion researchers point to 
a disturbing parallel. During the develop- 
ment of fission reactors, a number of al- 


ternative schemes (high-temperature-gas 
reactors [PS, Feb. '75]; thorium slow 
breeders [PS, April '78]) were abandoned 
and all chips put on the light-water devel- 
opment program. It worked, and we now 
have a lot of light-water nuclear plants in 
operation. But, say the critics, was that 
the best way to go? Today, the nuclear in- 
dustry is in trouble, and utilities are can- 
celing orders for new plants. If instead of 
rushing ahead with light-water develop- 
ment in the early days of nuclear power 
we had worked on a broader variety of 
concepts, would we have developed a re- 
actor that would have been cheaper, 
more efficient, or inherently safer? It's a 
question nobody can answer with certain- 
ty. But itis on the minds of those charged 
with charting our future course in the de- 
velopment of fusion power. They fear that 
by sacrificing everything to achieve 
break-even as quickly as possible we may 
miss some important options that could 
spell the difference between success and 
failure in the future. 


The artificial prospector 


Can a computer learn to think, reason, 
and analyze like a human expert? In a re- 
cent article on so-called expert systems 
[PS, Sept. '82], we reported on a number 
of attempts by artificial-intelligence re- 
searchers to design computer programs 
that could make medical diagnoses, ana- 
lyze geological-survey maps to find un- 
known ore deposits, and perform other 
analytical chores. 

Now, researchers from SRI Internation- 
al and Fairchild Laboratories in Palo Alto, 
Calif., report in the journal Science that a 
program called PROSPECTOR has found 
a previously unidentified ore-grade de- 
posit of molybdenum. The deposit was 
found by the program in its analysis of 
geological maps of parts of Washington 
state. “This appears," says the team, "to 
be the first reported determination of the 
location of mineralization by such a com- 
puter-based approach." 
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Stirling auto engine 
а lot of progress, but... 
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Sealed-in hydrogen working 
fluid shuttles back and forth 
between hot and cold sides 
of adjacent cylinders. Com- 
bustion of almost any fuel 
in external chamber heats 
gas in tubes, causing ex- 
pansion that drives pistons 
down. Gas contracts in 
water-jacketed cold side, 
adding negative pressure 
until increasing volume of 
compressed gas reverses 
piston motion. Regenera- 
tors, through which gas 
passes in both directions, 
trap heat as gas goes to 
cold side and return it on 
the way back. Cooling 
water surrounds both cylin- 
der bottoms and regenera- 
tors, is circulated to large 
radiator to maintain en- 
gine’s high efficiency. Cylin- 
ders are paired to turn two 
crankshafts, which are 
geared together to power a 
single drive shaft. 
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The promising power plant 
may finally be ready to 
roll—if joint DOE-NASA 
funding continues 


By E. F. LINDSLEY 
ILLUSTRATION BY RAY PIOCH 


Frankly, if they'd left the driving to 
me, Га have waited for the car coming 
from our left to clear before pulling 
out of the driveway and onto the road. 
The timing and distance were just a 
bit tight. Besides, the engine under 
the hood of our car didn’t even sound 
as if it were running. 

But my driver, Jeff Spraker, a tech- 
nician at the laboratory where the 
car's unusual engine is being devel- 
oped, kicked down hard on the gas. I 
heard gravel spin out from under our 
tires as we shot out of the driveway 
and across the road with a smoothly 
fluid sweep. Oddly enough, I still 
didn’t hear much from the engine—no 
exhaust roar, vibration, or other 
symptoms of a floorboarded takeoff. 

That was because the car we were 
riding in was powered by the latest 
experimental version of a Stirling en- 
gine, a power plant whose pistons are 
driven by externally heated hydrogen 
gas instead of fuel-air firings inside 
its cylinders. I was visiting Mechani- 
cal Technology, Inc., in Latham, N.Y., 
to see how the NASA-managed devel- 
opment program was proceeding, and 
particularly to find out if this latest 
Stirling program could overcome the 
vexing engineering problems that 
have frustrated past efforts to fulfill 
the Stirling’s promise of high fuel effi- 
ciency, low emissions, and multi-fuel 
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Volume of gas in cylinders is varied under 
microprocessor control to allow fast en- 
gine response. Gas from tank is valved to 
cylinders to increase power. 


capability. What I found, as the test 

rive suggests, was highly encourag- 
ing. But that’s getting ahead of the 
story. 

To understand where the Stirling 
engine is now and where it’s been re- 
quires some backtracking. The engine 
was invented by Robert Stirling, a 
Scottish minister, back in 1816, long 
before the Otto and diesel engines we 
think of as conventional. Conceived 
as an alternative to steam engines, 
whose high-pressure boilers could be 
dangerously explosive, the Stirling 
transferred the heat produced in an 
external combustor through a heat 
exchanger to a working gas that drove 
reciprocating pistons. Stirling also 
originated the idea of employing a re- 
generator to bank thermal energy 
when it wasn’t needed, returning it 
when it was. With regeneration, the 
Stirling cycle promised the highest ef- 
ficiency theoretically possible in a 
heat engine, as the laws of thermody- 
namics—not yet developed in Stir- 
ling’s day—would show. And external 
combustion carried another advan- 
tage over other engines: Stirlings 
could run on any fuel—from wood 
chips to cow chips. 

Many of them did just that. Until 
about 1920, small wood- and coal- 
powered Stirling engines saw wide 
use pumping water and generating 
electricity on farms and in remote 
communities. They were even sold by 
Sears, Roebuck. But these early de- 
signs used air as the working fluid. 
Steam, with the technology then 
available, was more efficient. 
America’s hole card? 

Nevertheless, in 1938, N.V. Philips 
of the Netherlands initiated modern 
research on the Stirling. Since that 
time, a great many development pro- 
grams have sought to take advantage 
of the Stirling’s inherent efficiency 
advantage to generate electricity, op- 
erate refrigeration units, or power au- 
tomobiles. Both General Motors and 
Ford pursued Stirling programs in re- 
cent years, but eventually abandoned 
them in the face of serious engineer- 
ing and financial obstacles. 

Despite this, in a 1975 study of ad- 
vanced automotive engines performed 
for the Department of Energy, 
NASA’s Jet Propulsion Laboratory 
named the Stirling along with anoth- 
er design—the Brayton-cycle, or gas- 
turbine, engine—as the most attrac- 
tive candidates for future automotive 
power plants. Then, in the post-fuel- 
shortage flurry of 1978, the two agen- 
cies jointly set up a program to devel- 
op and, by 1984, demonstrate in a car 
a practical Stirling automotive en- 
gine. It was to be a three-step pro- 


gram, using as a baseline the P-40 re- 
search engine already being devel- 
oped by a Swedish contractor, United 
Stirling, Inc. This was to be followed 
by a Mod I engine with greater power 
and less weight than the P-40. Final- 
ly, when the Mod I had yielded its se- 
crets, a Mod II engine would be built 
and demonstrated in a car. The hope 
was to have the Stirling ready to 
serve as America's асе in the hole if a 
really prolonged and serious fuel 
shortage occurred. 

The contract for the Mod I engine 
went to Mechanical Technology, Inc. 
The company’s goals, as MTI vice- 
president Gene Mannella explained 
to me, are to achieve a 30 percent fuel- 
economy advantage over equivalent 
spark-ignition engines, low exhaust 
emissions, and ability to use a variety 
of fuels with easy changeover. 

“And all of these objectives must be 
coupled,” assistant project manager 
Bill Ernst added, “with normal auto- 
motive reliability, durability, compet- 
itive manufacturing and operating 
costs, and acceptable noise and safety 
levels.” 

These are bold goals, as I knew from 
my past experience with Stirlings, in- 
cluding having seen William Beale’s 
Stirling-cycle air conditioner [PS, 
Aug. 74] and electric generator [PS, 
June '78] and even having built a lit- 
tle model Stirling from ancient PS 
plans [PS, July '65]. These and other 
engines I’ve seen have run all right, 
but they didn’t shake my impression 
of the Stirling as an elegant, exotic 
engineering novelty beset with too 
many mechanical and thermal prob- 
lems for everyday automotive use. 

Thus, I went to MTI in a skeptical 
frame of mind. Specifically, I wanted 
to know: 

€ What kind of mechanical ar- 
rangement would be used to translate 
the engine's hard-to-define operating 
cycle—lacking both valves and a 
timed ignition event—into output 
power? 

€ How would the engine overcome 
the necessary thermal time lag be- 
tween putting heat into the combus- 
tor and getting action out of the pis- 
tons? 

® Could warm-up times in cold 
weather be kept acceptably short? 

® Could effective seals be designed 
to keep the pressurized hydrogen gas 
contained within the cylinders? 

€ Finally, could such an engine 
perform in a normal car—in ordinary 
traffic—without a team of technicians 
aboard to keep it running? 

That last question would be an- 
swered in due course; first Dr. Man- 
nella showed me around the lab. As 

Continued 
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Besides its two crankshafts, engine's 
crankcase is conventional. Highly pol- 


Stirling's external combustor contains a 
central nest of hydrogen-filled heater 


he explained the details of the engine, 
Mannella impressed me as a sleeves- 
up type of engineer who easily trans- 
lates difficult engineering concepts 
into things that run. Both he and his 
assistant, Bill Ernst, seemed solidly 
sure of their development work. 

My misgivings about the complex 
mechanical linkages employed in 
some earlier Stirling engines were 
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vent damage to critical seal areas. 


tubes. Combustion is continuous but 
modulated to match car's varying loads. 


quickly put to rest when Mannella 
showed me one of the Mod I engines 
disassembled. Here was an ordinary- 
looking crankcase with a V4 setup. It 
did have two crankshafts geared to- 
gether to drive a single output shaft, 
but it certainly appeared simpler and 
more conventional than the oddball 
rhombic drives and swash plates I'd 
seen on other Stirlings. 


"It's a kinematic, double-acting en- 
gine," Mannella told me. Kinematic 
means that the pistons are mechani- 
cally linked to the crankshafts. Dou- 
ble-acting means that the two work- 
ing chambers, hot and cold, are sepa- 
rated by a single piston and the hy- 
drogen working fluid operates against 
both upper and lower faces of the pis- 
tons. "With this approach," Ernst 
said, "we can have an absolutely vi- 
bration-free, perfectly balanced en- 


gine 
Thermal lag 


Nice, but those complex drive link- 
ages were meant to overcome the Stir- 
ling's inherent problem of matching 
engine output to driving demands. 
Simply using the throttle to increase 
or reduce fuel does not yield the split- 
second changes you get from a carbu- 
retor or injection pump delivering 
fuel directly into the cylinders. With 
external combustion, there is a time 
lag before the effect of a fuel-quantity 
change in the combustion chamber is 
translated into gas-pressure change 
in the separate cylinders. 

Some other Stirlings have used 
swash plates, which actually alter the 
mechanical length of the working 
strokes, and thus the working vol- 
ume, to produce quick response to the 
drivers demands. Owners of lawn 
tractors with hydrostatic drive, which 
also use swash plates, will under- 
stand this. It may still be the best way 
to control the Stirling. 

MTT's engine, though, with its sim- 
pler, unchanging crank throws, man- 
ages power output by altering the vol- 
ume of the hydrogen working fluid in 
the engine. À microprocessor moni- 
tors fuel input and adjusts hydrogen 
pressure to match it by valving gas to 
and from a storage reservoir. "At idle, 
the pressure is 450 psi. At maximum 
power, it's 2,500," Ernst told me. In a 
sense, that's not much different from 
a throttle plate in a carburetor, which 
controls the pressure of air, the work- 
ing fluid in an internal-combustion 
engine. 

That sounds simple enough, but it 
makes even more crucial a difficult 
problem that has plagued Stirling de- 
velopment: sealing in the hydrogen. 

In a way, the Stirling is an engine 
divided against itself. The power-pro- 
ducing side contains hydrogen under 
pressure, and the lower side has a 
crankshaft that must be bathed in oil. 
Hydrogen is one of nature's most diffi- 
cult gases to seal, but somehow the 
seals must allow the connecting rods 
to bridge this boundary region of 
high-pressure hydrogen on one side 
and engine oil on the other. At the 
moment, MTI is having fairly good 


luck with a double seal, one part that 
keeps the hydrogen in and another 
that scrapes the oil from the recipro- 
cating connecting rods. 

But if no oil is permitted inside the 
cylinders, how are the piston rings lu- 
bricated? "They're PTFE materials," 
Ernst said, using the chemical desig- 
nation for the slippery material com- 
monly called Teflon. "They run with 
no lube. A film builds up on the cylin- 
der walls, and the rings don't wear. 
We've operated them for thousands of 
hours with no wear," he said. 

If that problem is close to solution, 
what about two other difficulties 
caused by hydrogen's unique proper- 
ties? The gas can also leak by diffu- 
sion, actually penetrating the metal 
structure by sneaking between the 
molecules. Ап apparent solution to 
this problem was stumbled upon 
when some impure gas found its way 
into MTI's lab. "When the hydrogen is 
doped with carbon monoxide or car- 
bon dioxide, an oxide coating builds 
up on the walls of the working-gas 
chambers and passages," Ernst ex- 


661'm switching from 
unleaded gas to diesel 
fuel to gasohol as we 
go. This engine doesn't 
care what it runs on 99 
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plained. Apparently, these thin coat- 
ings are a more effective hydrogen 
barrier than the metal alone. 

Hydrogen's other ability may prove 
a more serious problem. When metal 
parts working at elevated tempera- 
tures are exposed to hydrogen, they 
tend to become brittle and lose 
strength. To date, MTI has used exotic 
metals to resist the gas's destructive 
bite. But such metals are strategical- 
ly critical and extremely costly. The 
next step is to find less-exotic ma- 
terials. 


Multi-fuel appetite 


Meanwhile, the Mod I engine is 
running up to all expectations—and 
not just on test stands. In answer to 
my last question, Mannella and Ernst 
turned me over to technician Jeff 
Spraker for a test drive. Both empha- 
sized that the car is not intended as a 
demonstration car, but as an engi- 
neering test vehicle. 

As Spraker slid into the driver's 
seat, I asked him how long it took to 
get the car going, aware that external 
combustion can mean long start-up 
times. "On a warm day like today, 
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Teakettle-topped combustor housing 
dominates view of Mod 1 Stirling engine, 


about 15 seconds," he said. "At 15 be- 
low zero it could take 35 seconds. On 
the other hand, it's a heat engine and 
is therefore more efficient in cold 
weather." 

That's when he stepped on the gas 
and we shot out of the MTI driveway, 
stilling any doubts I had about the en- 
gine's acceleration. Once in traffic, 
Spraker demonstrated another of the 
stirling's surprising virtues by push- 
ing a series of buttons on the heavily 
instrumented dash. “I’m switching 
from unleaded gas to diesel fuel to 
gasohol as we go," he explained. "This 
engine doesn't care what it runs on." 
Indeed, I couldn't feel the slightest 
change in performance, and the dials 
on the panel didn't even quiver as he 
varied fuels. 
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shown installed in test AMC Spirit by 
MTI's Bill Ernst (left) and Gene Mannella. 


All of this was very impressive, but 
one big question remained: What is 
the likelihood of a Stirling-powered 
car appearing in the showroom soon, 
in five years, or ever? 

Unfortunately, that question is im- 
possible to answer right now. Govern- 
ment cutbacks have placed the third 
phase of the NASA program in doubt. 
Although the Mod I engine is well on 
its way to demonstrating all it was 
expected to and more, its planned suc- 
cessor, Mod II, is presently con- 
demned to remain a "paper" engine. 
Perhaps a car manufacturer will pick 
it up and carry on. If not, a great deal 
of successful research may languish 
half finished. After seeing the perfor- 
mance of the NASA Stirling at this 
stage, Га hate to see that happen. 
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geet ona E car 
from GM _ 


Aerodynamic styling of TPC keeps drag to 
a minimum (top). Above: long steering 


Prototype micro-mini isn't 
going into showrooms, but 
some of its features might 


By CHARLES A. MILLER 


The first question I had as I lowered 
myself into the driver's seat of GM's 
TPC (two-passenger commuter) was: 
"Am I going to have enough power to 
get this thing out of its own way?" 
Dale Johnson, director of GM field- 
products engineering, assured me 
that power was no problem-— after all, 
the car only weighs half a ton, and be- 
cause of its experimental status, it's 
unencumbered by power-sapping 
emission controls. 
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column allows more leg room. Radio and 
clock are controlled from column panel; 


I gripped the wheel and shifted into 
gear. As we pulled out, the engine 
backfired but moved the little car 
through traffic briskly. 

The TPC is GM’s micro-mini engi- 
neering prototype that resembles the 
tiny cars produced in Japan |Р, June 
'82]. On EPA test cycles with two pas- 
sengers and 44 pounds of cargo, it gets 
68 mpg in city driving and 95 on the 
highway. 

The front-wheel-drive TPC is pow- 
ered by an aluminum three-cylinder, 
0.8-liter (48.8 cu. in.) gasoline engine 
linked to a five-speed transaxle. 

Most of the body is high-strength, 
thin-gauge steel, but the doors, front 
end, and four-wheel drum brakes are 
aluminum. The suspension system 


lights, wipers from signal stalk. Right: 


TPC compared with production Chevette. 


consists of transverse, reinforced-fi- 
berglass springs. 

As small as it is (33 inches shorter 
and five inches narrower than a Chev- 
ette), there is ample room inside. GM 
claims that the front-seat area has 
more room than a Chevette. 

The TPC's drag coefficient is 0.31, 
thanks to its smooth underbody, flush 
glass, integral air dam, and flush 
wheel covers and tires. Interior venti- 
lation air exhausts from beneath a 
roof extension over the top of the rear 
hatchback. The design keeps the air- 
flow closer to the car's rear and re- 
duces drag. 

GM has no plans to market the car. 
However, some of its features could 
show up in future vehicles. Gis) 


Robot repair crew for 


7,000-ft.-deep 
pipeline 


A clever connector and 
remote-controlled submarines 
make deep-water pipelines possible 


By DAVE EMANUEL 
ILLUSTRATION BY DEAN ELLIS 


“It’s a tricky operation,” said Derek Sidwell of Cameron 
Iron Works in Houston, Tex. “We can’t use conventional 
pipe-laying methods much below 2,000 feet.” 

Sidwell was describing the difficulty of laying a pro- 
posed 100-mile-long natural-gas pipeline from Spain to AI- 
geria. There’s much red tape to untangle before the $100 
million pipeline—a joint project of the two nations—be- 
comes a reality. But the first obstacle was to determine 
whether it was even possible. To cross the Mediterranean 
the pipeline must descend to the unprecedented depth of 
7,000 feet beneath the sea. 

“At those depths,” said Sidwell, “pressures reach over 
3,000 pounds per square inch. The weight of the pipe itself 
becomes a factor during construction.” 

To withstand the pressures, extra-strong alloyed steel 
must be used for the pipe sections. Welding this steel is 
tricky and time-consuming. And even this tough pipe can 
buckle as it’s lowered to such depths. “A 16-inch-diameter 
pipe with a one-inch-thick wall can collapse like a drink- 
ing straw flattened between your fingers,” said Sidwell. 

Worse still, divers can’t reach a pipe laid this deep. And 
no company will finance or insure a pipeline that can’t be 
repaired. 

Sidwell says these problems can be solved by Cameron’s 
advanced technology. The company has responded to the 
requests for proposal issued by the Mediterranean Pipe- 
line Commission. The key element in Cameron's problem- 
solving proposal is a deceptively simple component: a new 
pipe connector that will cut construction time in half and 
make deep-sea repairs possible. 

The new connector screws onto the pipe sections—elimi- 
nating the difficult welding job. New pipe sections can be 
joined in less than 10 minutes, compared with the 15 to 20 
minutes needed for welding. Halving construction time 
cuts costs significantly. It also means the contractor 
doesn't have to shut down during winter, so he can finish 
construction in one season. The new connector also 
strengthens the pipe joints and helps to prevent the 


pipeline from buckling as it is lowered to the sea floor. 

Screw-together pipeline connectors have been used for 
several years, so the concept is not revolutionary. But un- 
like other connectors, Cameron's version has a double seal 
and needs no gasket. The connector's most outstanding 
feature is a set of external flanges that serve as docking 
stations for repair vehicles. These flanges also make it pos- 
sible to seal the pipeline tightly after repairs. 

"Nobody has ever made a screw-together, metal-to-met- 
al sealing connector that also functions directly as a pipe- 
line repair tool," said Sidwell. "A patent is pending on this 
design." 

Repairs aren't a major problem for most undersea pipe- 
lines. In shallow waters, a team of divers can go below to 
fix most damage. Many times, the entire repair operation 
can take place underwater. Sometimes a diver removes a 
section of pipe and brings it to the surface for repair. But at 
7,000 feet down a different technique is needed. 

One approach is to simply abandon a damaged pipeline 
and lay a replacement. In effect, this was done with the 
first trans-Mediterranean pipeline. This runs between Al- 
geria and Italy at a depth of 2,000 feet below sea level. 

The builders laid a spare pipeline. If one of the primary 
lines is severely damaged, it will be shut down and the 
spare used in its stead. Although a straightforward solu- 
tion, this technique is outrageously expensive. 

"Our proposal states that we'll use remote-controlled ve- 
hicles [RCV's] for repairs," said Sidwell. "These RCV's are 
electronically controlled from the surface through an um- 
bilical cord." RCV's are currently used successfully for 
deep-water drilling and a variety of other subsea applica- 
tions [PS, Dec. '81]. 

Cameron proposes to use several RCV's for the repair 
(see overleaf). Though repairs haven't been tried at such 
depths, Sidwell is confident the scheme will work. 

"It's quite a viable concept," he says. "Cameron has al- 
ready used similar technology in other areas. Likewise, 
the collet connectors and swivels [see diagram] have been 
used in other subsea applications. We've seen nothing in 
our initial testing to indicate the concept won't work." 

Cameron's screw-together connecting-and-repairing 
system could also be instrumental in opening up new oil 
and gas fields. For example, an oil field recently discovered 
off the coast of California lies at a depth of 2,500 to 3,000 
feet. With a deep-water pipeline, the oil could be pumped 
directly to a refinery—cutting costs significantly. rH 

Turn page for illustration 
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By JIM SCHEFTER 


The tall wind turbines stand silhouetted in 
Altamont Pass east of Livermore, Calif.— 
row upon row of a spike-helmeted vanguard 
stationed on the slopes and over the crests 
and beyond, disappearing into the distance. By 
the dozens, as they catch the stiffening breeze, 
their helmets resolve into three-bladed rotors 
turning the wind's power into usable energy. 
The scene is spectacular. Cars pull off 
the nearby roadway as the curious pause to 
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look. A few linger, recognizing that they see something of 
the future—a working wind farm of 100 turbines producing 
electricity day in and day out, enough to supply millions of 
kilowatt-hours to the local power grid. 

But the project, built by U. S. Windpower, San Francisco, 
Calif., is only part of a growing industry. Not far away, 
flanking and spanning more hills in the windy pass, 50 
Fayette Manufacturing Corp. (San Raphael, Calif.) tur- 
bines harvest the breeze. At still another hilltop only min- 
utes away stand the first five of several hundred turbines 
planned by Sacramento's WindMaster Corp. And at other 
sites throughout the Altamont Pass, which connects the 
cool San Francisco area with the hot San Joaquin Valley, 
more wind farms are planned or under construction. As 
many as eight sites could be operating here before the year 
is out, experts say. 

Still others are springing up far to the south in Califor- 
nias Tehachapi Mountains, and sites are being evaluated in 
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Montana, Wyoming, New Hampshire, and elsewhere. All 
call for turbines in the 50-kilowatt class, though smaller, 
12-kW machines are being installed at three wind farms 
in Hawaii. 

The north coast of Oahu and a windy йө in Solano 
County, Calif., were to have been the sites for massive wind 
farms using the 2.5-megawatt machine developed by the 
Boeing Company. But the twin blows of high interest rates 
and an oil glut put the projects on indefinite hold. The field, 
at least for now, belongs to the smaller, less-expensive 
turbines. 

The wind-farms concept was kicked around through the 
energy crunch of the mid-’70's. Suddenly, in 1982, the idea 
blossomed into fact. What happened? 

“Of all the emerging alternate-energy technologies, wind 
is the closest to true commercialization,” said James H. 
Malinowski, manager of Pacific Gas and Electric Co.’s gen- 
eration planning department. PG&E buys all the power 

Continued 


Upwind turbine in top photo, operated by WindMaster, is built in 
Europe by HMZ Corp. You get to the top by climbing a ladder 
inside the 72-foot tower. In an average wind of 16 mph, one 
machine alone could provide power enough for 20 homes. Bot- 
tom: Fayette project has 200 downwind turbines scheduled for 
installation. The 50 machines now in operation provide enough 
electricity to power approximately 1,100 homes. 
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that can be produced by the wind farms; utilities are re- 
quired to do so by federal law, but PG&E has moved more 
aggressively than most to help foster the new wind-power 
industry. 

That attitude by PG&E and other utilities, including 
Southern California Edison, feeds growing excitement in 
the still-fragile wind industry. As more wind farms tie into 
local power grids, both utilities and operators are gaining 
experience. 

"The alternate energy we're going to understand first is 
wind power,” said Edgar A. DeMeo, manager of solar-pow- 
er systems at the Electric Power Research Institute (EPRI) 
in Palo Alto, Calif. The institute, funded by private elec- 
tric utilities, sponsors a broad spectrum of related re- 
search. "By 1986 or possibly earlier," DeMeo continued, 
"we're going to know exactly what role wind can play in 
generating utility power." 

Wind-energy technology advanced rapidly in recent 
years, sparked by a joint NASA-Department of Energy 
program and by industrial research and development. It's 
an ironic turnabout; the federal Rural Electrification Ad- 
ministration virtually killed the wind-energy industry in 


the 1930's and '40's by requiring many farmers to take 


down their wind turbines as a condition to getting an elec- 
tric hookup. That put a brake on research, at least until 
the energy crunch. 


Progress in wind technology 


An effective wind turbine is not just another windmill. 
“There’s new technology involved,” said Dr. Frank R. 
Goodman Jr., project manager for wind-power systems at 
EPRI. “There are structural dynamics, control systems, 
aerodynamic design, and new materials to be considered,” 
he said, Since a wind turbine must operate for 25 to 30 
years with minimal maintenance and survive in extreme 
weather, all factors become critical—and none is yet per- 
fected. 

But wind-turbine technology recently came to a point 
where it straddled the fence of economic success. The fledg- 
ling wind industry needed only a catalyst to plunge ahead 
with commercial projects. It got that from federal and state 
energy tax credits, which can amount to between 40 and 
50 percent of the capital investment, and from a 1978 law 
requiring utilities to buy electricity from independent pro- 
ducers. (Utility companies are not eligible for the energy 
tax credits.) 

Utilities must pay on a basis called “avoided cost”—the 
cost they would otherwise pay to generate the power with 
their most expensive fuel. The avoided cost has been run- 
ning 5.3 to seven cents per kilowatt-hour at PG&E. That’s 
not close enough to the break-even point for small 50-kW 
wind turbines, which generally have an overall cost of 11 
cents or more per kWh of electricity. But with the tax cred- 
its, it’s expected to make most wind farms profitable. And 
new money flowing in allows wind-turbine manufacturers 
to continue improving their machines. 

The Fayette Manufacturing Corp. and U.S. Windpower 
dominate the field today. Both were formed to manufac- 
ture and install wind-farm turbines. Neither wants to sell 
individual machines. WindMaster, the third company in 
Altamont Pass, imports its machine, tower and all, from 
Belgium. 

Fayette's machines are poised on slender, aesthetically 
pleasing tubular towers that vary from 40 to 60 feet high. 
The height disparity came about because company presi- 
dent John Eckland worried that wake turbulence from one 
machine could affect the next. (After six months of experi- 
ence in Altamont Pass, he quit worrying and adopted the 
40-foot tower as standard.) 

U.S. Windpower designed its own tower, a three-legged 


pyramid of four-inch galvanized pipe standing 60 feet tall. 
“We wanted to minimize the tower shadow,” said Sandra 
Bodmer-Turner, vice-president for project development. 

In wind-energy parlance, the “shadow” is the change in 
velocity (or the turbulence) experienced when wind passes 
the tower. The shadow can cause undue stresses on rotat- 
ing blades, set up destructive harmonic vibrations be- 
tween the tower and blade, or otherwise bring adverse ef- 
fects to turbine operation. 

The U.S. Windpower tower isn’t pretty, but it works. 
There have been no shadow problems. 

The European-built WindMaster is an upwind turbine, 
facing into the breeze. Since it doesn’t have a shadow fac- 
tor to consider, its tower is among the largest used on wind 
farms. It stands 72 feet tall, is five feet in diameter at the 
base, and tapers to three feet at the top. Individual micro- 
processor controls are installed in the base. 

A wind turbine’s output is a factor of both its rating, or 
maximum output, and its power curve, which depends on 
wind speed. “Wind isn’t a reliable resource because it 
comes and goes,” PG&E’s Malinowski said. “We have to 
distinguish between a wind turbine’s rated capacity and 
what we call its ‘firm capacity.’” Firm capacity is the 
amount of electricity generated over a period of time, in 
wind conditions ranging upward from zero. The WindMas- 
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ter power curve is typical. Its induction generator doesn't 
kick in until wind speed is about seven miles per hour. 
Then it produces three kW. In a 12-mph breeze, output is 
12 kW. At 15 mph, it's 24 kW, and at 18.3 mph, it peaks at 
44 kW. Fayette's machine peaks at 56 kW in 22-mph wind; 
the U.S. Windpower turbine peaks at 50 kW in 22-mph 
wind. 

PG&E assumes the firm capacity of a wind farm—its 
average output—to be about 20 percent of rated capacity. 
Thus wind energy's strong point is not hour-to-hour reli- 
ability, but its overall contribution to the energy budget. 
"We think there's a potential for several thousand mega- 
watts of firm capacity in our area alone," Malinowski 
said. 

Wind farms, ideally, should be automatic. Turbines 
would begin moving in light breezes, and preprogrammed 
microprocessor control systems would feed electricity 
through meters into the utility lines when output reached 
selected levels. Only maintenance chores would require a 
human presence. 

But automatic operation can only come about when the 
last technical bugs are worked out of turbine hardware 
and wind-farm operators get a few years of operating ex- 
perience on components and systems. 

Each of the major turbines installed in 1982 uses a dif- 
ferent technique to harvest maximum energy from the 
wind. For instance, even though each turbine uses three 
fiberglass blades, designs are radically different. 

Fayette's 50-foot-diameter fixed-pitch rotor has a broad, 
flat-end airfoil that resembles a light-aircraft wing. Wind 
sensors activate an electric motor that turns the nacelle- 
and-rotor assembly away from the wind. Pop-out spoilers 
in the blade tips are activated in a 60-mph wind, stalling 


the blade to prevent damage to the generator, transmis- 
sion, and hub assembly. 

WindMaster's 69-foot-diameter blades have more taper, 
with curved tips. They are also aimed by wind sensors and 
an electric motor. The variable-pitch blades turn to a stall 
when the wind reaches 55 mph, and are backed up by an 
electrically activated brake. 

U.S. Windpower's 56-foot-diameter blades resemble 
shark fins that emerge from an aluminum foot, then taper 
to an almost needlelike point. It's a free-yaw design that 
shifts in the wind without motor drives, but the blades are 
pitch-controlled to stall at 55 mph. 

Which design is best? “They could all do the job,” said an 
expert at EPRI. "Time will give us the answer." 

In the first half-year of wind farming, both Fayette and 
U.S. Windpower encountered major problems with blades, 
including stress and fatigue cracks, along with warping. 
Machines were repeatedly shut down, and at one point 
most Fayette turbines stood without blades at all. (Wind- 
Master was too new at this writing to have significant op- 
erating experience.) 

But both companies quickly put design-engineering 
teams to work, and both found fixes that they believe will 
eliminate future problems. Fayette's trouble was traced to 
an internal spar in the blade that failed when gusty winds 
combined with the 84-rpm blade speed to set up stress vi- 
brations. Redesigning the spar, coupled with increasing 
the rotor speed to 122 rpm, soon had the farm operating 
again. 

À unique cast-aluminum foot that connects U.S. Wind- 
power's shark-fin blade to the rotor hub didn't survive the 
stress of Altamont Pass wind shifts and gusting. Fatigue 
cracks developed; some blades were torn away and de- 
stroyed. Engineers discovered both inferior casting, which 
had somehow passed early testing, and unusual stress 
points at the foot's right-angle turn. They changed found- 
ries, modified the foot design to add metal, and instituted a 
rigorous quality-testing program. 

“Those kinds of things are going to happen with any 
emerging technology," said Windpower's Bodmer-Turner. 
"We're going to be making changes and improvements all 
along the way. But we're learning quickly." 


Beginning with a banner year 


U.S. Windpower's first 32 turbines came on line at the 
end of 1981. Then record-breaking winter rains virtually 
shut down construction at their site and most others. Even 
so, the company had its first complement of 100 turbines 
running in April 1982. By late July, that site had produced 
more than 1.5 million kWh of electricity and had accumu- 
lated 42,000 hours of turbine running time. 

Fayette's 50 turbines generated 175,000 kWh in the 
same period, but increased to 277,000 kWh with all ma- 
chines running in the windy months of August and Sep- 
tember (1982). And WindMaster added another 75,000 
kWh through September. 

With that track record in the first year of wind farming, 
the industry gained significant credibility. But the federal 
government chose 1982 to sharply reduce its own wind- 
energy program, putting continued development of large 
wind turbines in jeopardy. Those machines were expected 
to have even more impact than the smaller units now op- 
erating, in view of the success of utilities like PG&E. 

If the federal government continues to reduce its partic- 
ipation in large-wind-projects research and development, 
the future of wind power will belong to small-machine pro- 
ducers. They say they're ready. "You've got to have equip- 
ment that works, or the risk is too great," said Bodmer- 
Turner. "But the technology has settled down. Now it's a 
serious business." "B 
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А PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Peugeot diesel 

A five-passenger sedan, Peu- 
geot's Vera research vehicle 
achieved 92.2 mpg in a 516- 
mile trip from Detroit to 
Knoxville, Tenn., last fall. 
Vera is powered by a 1.36-li- 
ter, 62-hp turbocharged die- 
sel engine. Spoilers help cut 
the drag coefficient to 0.31. 


Solar-cell roof 

An earth-sheltered home 
with a 4.5-kW array of photo- 
voltaic panels on its roof was 
completed in southeastern 
Massachusetts. The privately 
financed home, designed by 
Solar Design Assoc. of Lin- 
coln, Mass., produces surplus 
electricity that's sold to a 
local utility. 
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Spy chopper 

Two 63-inch rotors on the 
British ML Sprite propel this 
miniature radio-controlled 
helicopter at 60 knots. Twin 
six-hp engines power it. The 
sensor pack being installed 
can house a TV transmitter 
or other gear. It's made by 
ML Aviation Co. Ltd. in 
England. 


Air warmer 


Inhaling freezing air while 
you jog can be uncomfort- 
able. Bodybreather's chest 
shell warms air with body 
heat. А one-way valve en- 
sures you won't re-breathe 
stale air, channeling used air 
into the atmosphere, says Xi- 
nox Corp., 85 Watermill Lane, 
Great Neck, N.Y. $50.19. 


Trolley bus 

Flip a switch in Renault's PER 
180 bus and it becomes an 
electric trolley. The articulat- 
ed vehicle has a rear- 
mounted 245-hp diesel en- 
gine, plus a mid-mounted 
electric motor. А chopper 
converts DC from overhead 
wires into AC. One is being 
tested in Seattle, Wash. 


Headband goggles 


Solarband, an adjustable 
headband with goggles, is 
suitable for all seasons. The 
goggles can be worn on 
snowmobiles or tennis 
courts, but they're designed 


more for fashion than protec- 


tion, says National Hydron 
Inc. (1764 Rohrerstown Rd., 
Lancaster, Pa. 17601). 
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Orbital launcher 


This January, the space shut- 
tle Challenger is scheduled to 
ferry another vehicle into 
Space to boost payloads into 
higher orbits. The Inertial 
Upper Stage vehicle, built by 
Boeing Aerospace, is shown 
with NASA's geosynchro- 
nous-orbit tracking-and-data- 
relay satellite. 


Cam lock 


Substituting its combination 
cam lock for ordinary keyhole 
cam locks minimizes the risk 
of vandalism and theft, says 
Tech Manufacturing (Box 88, 
Rockford, Minn. 55373-0088). 
The %a-in.-long device quickly 
replaces any standard 34-1п.- 
dia. keyed lock, says the 
maker. $12.90. 


Snoopy plane 


A long snout on this vintage 
four-turboprop Viscount air- 
liner carries a new-genera- 
tion Pratt & Whitney (Cana- 
da) engine for tests. The fly- 
ing test bed iets engineers 
check the prop system as 
well as the engine, which has 
several features to increase 
Its lifetime on commuter 
planes. 


Automatic inverter 


Winco inverters feature auto- 
matic starting when convert- 
ing DC battery power to 
120-volt AC. This, says Dyna 
Technology, Inc. (7850 Metro 
Parkway, Minneapolis, Minn. 
55420-1985), eliminates bat- 
tery drain when power isn't 
needed. Capacity: 800 or 
1,200 watts. 


Wide tractor 


Does soil compaction from 
tractor tires reduce crop 
yields? A 33-ft.-wide, 360-hp 
research vehicle will help 
U.S. Department of Agricul- 
ture scientists in Shafter, 
Calif., find out. Equipment for 
tillage or harvest is suspend- 
ed from a chassis tool bar. 
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Nissan Prairie 


Roominess of a cab-over- 
type coach and driving per- 
formance of a passenger 
car—that's a new concept 
embodied in its front-wheel- 
drive Prairie, says Nissan 
Motor Co. The small car 
seats eight in a variety of 
arrangements. U.S. market- 
ing plans have not been 
announced. 


JANUARY 1983 | 63 


Gear guide 

An inclino;mmeter for your 
bike, the Gear Tel shows the 
proper gear for the wind 
speed and your pedal power. 
It has five “pedaling intensi- 
ty" settings. The self-con- 
tained unit clamps to a bike 
frame. Bicycle Prod., 36 W. 
44th St., New York, М.Ү. 
10036; $30. 


Water maker 

Drinking water from thin 
desert air—that's what the 
Mobile Water Collection Sys- 
tem provides. The collector 
converts ambient air mois- 
ture into steam, cools it, then 
purifies it to produce from 
600 to 700 gal. per day, says 
Garjak Prod. (9666 Business 
Park Ave., San Diego, Calif. 
92131). 
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Blimp eye 

Cheaper than a satellite, the 
500-ft.-long Hi-Spot airship 
would hover 70,000 feet up 
for as long as 100 days. The 
tail rotor keeps it in one spot 
as the ship's payload carries 
out surveillance and 
communications. Lockheed 
designed the airship concept 
for the Navy. 


Little Opel 


The newest European mini- 
car, the Opel Corsa is GM's 
challenge to the Ford Fiesta, 
Renault 5, and other big-sell- 
ing babies. The front-drive 
hatchback has a 93.7-in. 
wheelbase. Options include 
an all-new 1.2-liter, 55-hp, 
overhead-cam engine. 


Tennis test 


When a ball slams into this 
racket, sensors wired to the 
player's back and chest 
record every twitch. The pur- 
pose: to test the racket's spe- 
cial vibration-absorbing prop- 
erties. The new racket should 
help prevent tennis elbow, 
says maker, Rossignol Ski Co. 
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BY E. Н. ORTNER 


Digital flash 

Digital readouts make it easi- 
er to set Agfa's Agfatronic 
643 flash, designed to work 
with dedicated cameras. It of- 
fers six apertures for auto 
operation—and even a TTL 
switch to transfer flash con- 
trol to the camera. Guide 
number: 64 with ASA 100 
film. List: $298. 


Compact AF 

What's the smallest and 
lightest autofocus camera? 
The Minolta AF-C, says its 
maker. It weighs 7% oz. (plus 
two oz. for flash) and mea- 
sures 4% by 21'/в by 1% in. A 
sliding shield protects the 
lens and locks the shutter. A 
green LED in the viewfinder 
indicates when subjects are 
within range. 


Super-wide 120 
Wide, wide angles are the 
specialty of Fujica's experi- 
mental Panorama G617 cam- 
era, designed for landscape, 
architectural, and aerial use. 
Its six-by-17-cm pictures 

on 120 film are almost 
three times the size of a 
medium-format six-by-six. 
The lens is an f/8 105. 
Availability: not yet. 
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Autofocus SLR's 


And still they come—more 
and more autofocus SLR 
cameras. At far left is the 
Olympus OM-F with Auto- 
Zoom 35-70 f/4 autofocus 
lens. Red and green LED ar- 
rows in the viewfinder indi- 
cate correct focus with any 
lens; with the 35-70, the 
camera automatically focuses 
the lens (and beeps to signal 
sharp focus). Camera: $350; 
lens: $380. Chinon, too, has a 
new 35-70 autofocus zoom 
lens (inset) to go with the 
Chinon CE-5 SLR. As with the 
Olympus, colored viewfinder 
indicators tell you when 
you're in focus and, with the 
automatic AF lens, an audible 
signal confirms it. Price and 
availability are not yet set. 


35-mm speedster 
Twelve frames a second whiz 
through the Robot Star 50 D 
camera, claimed to be the 
"world's fastest 35-mm cam- 
era." А spring motor supplies 
power; electronic controls 
and electromagnetic shutter 
release set speeds to ‘soo sec. 
Interchangeable lenses run 
from 30 to 150 mm. 


2V4-inch projector 
At last, say the Hasselblad 
makers, here's a 2'4-by-2V4 
projector they approve of: 
their own. The PCP 80 uses a 
rotary-tray, gravity-feed sys- 
tem, offers a perspective-con- 
trol lens to prevent screen 
keystoning, and has two 
lamps—for automatic chang- 
ing if one burns out. 


—— 
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BY V. ELAINE SMAY 


Smart router 


A microprocessor-controlled 
router, one of a series of 
electronic tools Sears will in- 
troduce in June, selects the 
optimum cutting speed 
based on material hardness 
and bit size. It also detects 
feed rate and blinks a light if 
you should speed up or slow 
down. Price $130. 
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Snow job 


See-through cabs on a new 


line of snow throwers from 
Simplicity Mfg. Co. shield 
you from wind and snow. All 
three models (five, eight, and 
10 hp) can clear even deep, 
wet snow and throw it 18 ft. 
up or 30 ft. out, says the 
maker. Snow throwers: $850, 
$1,060, $1,280; cab: $250. 


Powerful portable 


You'll pack the punch to drill 
in metal, wood, or plastic, or 
drive screws in or out when 
you take along the EZ 505 
Rechargeable Drill/Driver, 
says AEG Power Tool Corp. 
(One Winnenden Rd., Nor- 
wich, Conn. 06360). It's got 
two speeds, four torque set- 
tings, and sells for $150. 


Hot strippers 


These red-hot guns will take 


it all off—paint, that is—with a 


blast of heat instead of 
smelly, messy chemicals. 
Black & Decker's Heat 'N 
Strip electric paint remover 
has a maximum temperature 


of 480-570 deg. F, a two-year 


warranty, and costs $40. He- 
jet heat gun (inset) from 
Pamran Co. (1101 Cedar 
Creek, Racine, Wis. 53402) 
gets even hotter: The model 
HJ-500 has a temperature 
range of 500—650 deg. F, 
draws only five amps, and 
costs $66; the HJ-700 has a 
range of 700- 1,000 deg. Е, 
draws 8.3 amps, and costs 
$70. Heat guns are useful for 
shrinking shrink tubing, dry- 
ing projects, softening adhe- 
sives, and other jobs, as 
well as for paint stripping. 
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For long pulls 

This hammer's built-in spac- 
ing rod, adjustable in Ve-in. 
increments, gives you extra 
leverage to pull long or stub- 
born nails, it's claimed. A 
rubber cap on the rod pro- 
tects the work surface. The 
tool is $15 from Lamar Ham- 
mer, Inc., 3029 Fleetwood 
Ave., Baltimore, Md. 21214. 


Pistol-grip brush 
Molded-plastic handle on this 
Australian-made hog-bristle 
paintbrush is shaped to make 
painting easier, especially in 
awkward spots, and prevent 
fatigue. It will be distributed 
here by Decor Pal, Inc., 213 
N. Lebanon St., Lebanon, Ind. 
46052; three-in. size, $10. 


-\Nhats New 


IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 


Crack closer 

A liquid weatherstrip with a 
20-year warranty, GapTite 
takes the shape of the door 
(or window) jamb as it dries. 
The flexible silicone bead 
keeps out cold, dirt—even 
noise, claims the maker (Ge- 
durit Chemical, Box 1245, 
Northbrook, III. 60062). A 
two-door kit costs $12. 


Draft detector 


Forget just which outlets 
you've insulated? Thermo 
Guard's heat-sensitive tip de- 
tects tiny drafts and hidden 
insulation breaks. Tempera- 
ture sensitivity is 0.04 degree. 
It costs $20 from Metrifast, 

51 S. Denton Ave., New Hyde 
Park, N.Y. 11040. 


Fiberglass filler 


Stanley Hardware's Multiuse 
Fiberglass insulation is a 
four-ft.-long strip of one-in.- 
thick, one-ft.-wide fiberglass. 
Stuff it into cracks around air 
conditioners, plug up holes 
around pipes, and fill other 
irregular gaps. It costs $2.59 
per package. 


Super shower 

A shower feels like a water- 
fall with the Wet Set double- 
head system. Each head has 
only a 2.75-gpm flow, says 
Showerama (3612 Reese 
Ave., Riviera Beach, Fla. 
33404). А switch converts the 
spray to a pulsating mas- 
sage. $40. 


Resealable window 
Draft-stopping plastic storms 
can make your house stuffy. 
A new press-on, peel-off ver- 
sion lets you crack open a 
window without removing 
the entire 20-mil plastic 
sheet. Energy Conservation 
Advisors (928 Spring St., 
Madison, Wis. 53715); $1.70 
a sq. ft. 


Shelf maker 


You can create custom 
shelves without carpentry 
skills, using the Sisu Shelf 
Bracket. It attaches with two 
screws to wood uprights and 
supports any *^-in.-thick 
shelf. А set of four costs 
$2.39. Sisu Shelving, Box 
8366, Fort Collins, Colo. 
80525. 


Ice melter 

Let the sun prevent ice dams 
on your roof. Solar Thaw 
warms the roof beneath it, 
providing a runoff channel 
for melting snow. The trian- 
gular, insulated solar collec- 
tor mounts in clamps sand- 
wiched between shingles. Fu- 
ture Tech, Box 268, Mankato, 
Minn. 56001; $30. 


Fan cap 

Whirling in the winter wind, 

a rooftop turbine exhausts at- 
tic air. Pop on the molded- 
plastic Turbine Toga to keep 
heat in while letting moisture 
escape. It's designed to with- 
stand high winds, says Amer- 
ican Turbine Covers (433 
Walker St., Holly Hill, Fla. 
32017). $15. 
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\Nhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Micro timer 

Just a simple timer? Yes, and 
thanks to a built-in micropro- 
cessor, it's probably the easi- 
est you'll ever use. Tap the 
buttons and you instantly 
program on-off times for any 
appliance plugged into it. 
Made by Intermatic, Spring 
Grove, III. 60081, it's $50. 


Computer pix 

Aim the camera; push a but- 
ton. PhotoCaster, from 
Commsoft (665 Maybell Ave., 
Palo Alto, Calif. 94306), con- 
verts the image to bits and 
bytes for disc storage or 
sending through a modem. 
Circuit board, software, and 
camera are $750. $500 buys 
the board only. 


Big stick 


Tools of the trade: The aliens 


have their photon torpedoes, 
but now you can have the 


Point Master Competition joy 


stick by Discwasher. Made 
for Atari video games, its 
long handle means easier 
handling; the top-mounted 
button means faster re- 
sponse. Made for humans 
only, it's $17. 
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Tummy power 

To keep videotaping for up to 
12 hours, all you need is a 
good belt .. . around your 
waist. The Power Belt, made 
by VDO-Pak (Box 67, Port Or- 
ange, Fla. 32019), holds 
enough 12-volt rechargeable 
batteries to provide up to 17 
amp-hours for your VCR, 
camera, and lights. It's $300. 
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Circuit finder 

The transmitter goes at one 
end of an AC line; the tracer 
box lets you find the line as 
it weaves through walls. With 
power on or off, the clever 
system lets you trace just 
one wire in a wall of many. 
Made by Pasar (Box 6485, 
Denver, Colo. 80206), it's 
$369. 
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Bedside center 
Overslept? Then you need 
this Uniden AM/FM clock ra- 
dio. If the alarm doesn't wake 
you, the boss will when he 
calls: The EX 7000 also con- 
tains a built-in wireless 
phone that works up to 50 ft. 
away. You may lose your 
job, but you'll end bedside 
clutter. It's $220. 
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Tape-TV-cooker 

It's been a big problem: 
What do you do while your 
dinner is cooking in the mi- 
crowave? If you're using this 
new Sears cooker, there's an 
answer: For quick meals, you 
play its built-in stereo cas- 
sette deck. And for longer 
cooking times, you switch on 
its TV set. $1,500. 


\Nhat's New 


FOR YOUR CAR 


BY JACK KEEBLER 


Tiny console 


No space in your car's dash 
for extra gauges? A Mini 
Console from VDO Instru- 
ments, Inc. (880 Brooke Rd., 
Winchester, Va. 22601), may 
be the answer. Housings are 
available for one, two, and 
three gauges. They cost 
$5.45, $7.25, and $10.75. 


Brake-bleed aid 


Vizibleed makes bleeding 
your brakes easy and mess- 
free, claims Lucas Girling 
(Birmingham Rd., West 


Bromwich B71 4JR, England). 


The transparent tube, held in 
place by a clamping collar, 
won't pop off no matter how 
hard you press the pedal, 
says the maker. 


Diesel timer 
Luminosity Diesel Timer 
reads engine rpm and timing 
degrees on diesel cars and 
light trucks, says OTC Tools 
& Equipment (927 Eisenhow- 
er Dr., Owatonna, Minn. 
55060). A fluorescent display 
enables you to read and ad- 
just timing for maximum per- 
formance. $499. 


Recharger 

Don't mess with jumper ca- 
bles: Insert one end of Easy 
Charge's 16-foot cable into 
your car's lighter and the 
other into the lighter of the 
car in distress. Five minutes 
later, claims Unique Products 
(340 Poplar St., Hanover, Pa. 
17331), you can restart. It 
costs $22.90. 


Powerful polisher 
Make quick work of waxing 
and polishing your car with 
Black & Decker's 34-һр ran- 
dom-orbit polisher. Random- 
orbit polishing simulates the 
motions of hand polishing 
and won't burn the paint, 
says B&D. A two-speed lock- 
ing switch controls the pol- 
ishing action. Price: $62.58. 


Keyless car door 


Press the key fob's button 
and your car's doors unlock 
by remote control. The de- 
vice, developed by Neiman in 
France, is part of an optional 
infrared locking system in the 
new AMC-built Renault Alli- 
ance. It eliminates fumbling 
for keys in the dark and fro- 
zen door locks. $72. 
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from the earth 


Energy from the earth 
starts as ground 

water that drips down 
through faults in the 
impermeable rock. 
Heated by molten 
magma, the water 

rises, gets as hot as 600 
degrees F but does not 
boil because it is under 
tremendous pressure. 
When pumped to the 
surface right) the 
pressure is reduced, and 
part of the water flashes 
into steam that drives an 
electric generator. The 
leftover brine and 
condensed steam 
—--are-reinjected back 
into the earth. 
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WARM BRINE 


STEAM AND HOT WATER 


New technology brings this most 
abundant of geothermal sources 
closer to commercial reality 


By TOM JOHNSON 
ILLUSTRATION BY BARRY ROSS 


Rancher Boyd Christensen reached down to open the faucet 
connected directly to his well pipe. “Better not put your 
hand under it,” he told me. The water gushed out with a 
blast of steam. 

"That's coming straight out of the ground at between 209 
and 212 degrees Fahrenheit,” he said. “It’s so pure that the 
women working here in the greenhouse make coffee with it 
straight from the tap.” 

Christensen isn’t interested in making coffee in the high 
mountains of Southwest Utah—he’s interested in cutting 
his utility bills. That’s just what the water, heated by natu- 
ral hot rock less than 500 feet below his boots, does for him. 


BINARY CYCLE 


Four 3,600-sq.-ft. greenhouses on the Christensen ranch 
originally were heated by natural gas. 

“I was paying about $2,400 a month to the utility com- 
pany,” he said. “Since we installed the hot-water system, 
the bills have averaged about $40 a month.” 

With such success stories, it may seem that geothermal 
energy is an economic panacea—heat energy from the 
earth that’s free for the taking. And for some fortunate 
Westerners, it is. Boise, Idaho is still using hot-water wells 
drilled in 1890. And down-hole heat exchangers in hot- 
water wells have been used in Klamath Falls, Idaho since 
the early 19305. 

Like the Christensen ranch, these towns sit squarely 
atop geothermal fields. Most areas aren't so lucky. 5o the 
only practical way to harness the vast energy stored in the 
earth is by feeding it into the nations electrical grid. 

For the past 10 years, engineering teams around the 
nation have been working on converting geothermal en- 
ergy into usable electricity [PS, Aug. '72, Nov. '74, Feb. ’79, 
Jan. '82]. Recently, I visited geothermal sites throughout 
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^x. Inthe binary system the 

X geothermal fluid does not 
flash to steam. Instead, 
the brine flows through a 
heat exchanger immersed 
in a working fluid (mainly 
isobutane). This vaporizes, 
expands, and emerges 
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high pressure, driving 
the turbine. The leftover 
| vapor travels to the 
' condenser, where it's 
. cooled and recycled. 
_ Meanwhile, the brine is 
. recirculated back to the 
. earth;to be reheated for x 
` future generations. "ч um а 
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the West to discover what concrete progress has been made 
to put into practice the research of a decade. 

"The big research question is not whether you can run a 
turbine with geothermal steam,” Dr. Ian Straughan, man- 
ager of geoscience systems for Southern California Edison, 
told me. "We can do that. But what materials are neces- 
sary? What maintenance do various sections of the plant 
require? And what's the cost of it all? Those are the factors 
that will determine if geothermal power is economical." 

Hot-water power will be economical, most experts agree, 
when two engineering problems are solved: how to extract 
maximum energy from a geothermal deposit; and how to 
control clogging and corrosion caused by minerals dis- 
solved in the hot fluid. 

The ideal geothermal field is hot enough to deliver “dry” 
steam (no liquid in the geothermal fluid) directly to a tur- 
bine generator. Such is the case at The Geysers, the 
world's largest geothermal electrical facility [PS, Aug. 
"12]. There, a plant operated by Pacific Gas and Electric 
Co. and Union Oil is producing 910 megawatts of electric- 
ity, enough to meet the needs of San Francisco 90 miles to 
the south. 

But only about 0.5 percent of the earth's geothermal re- 
serve can be brought to the surface as dry steam. More 
commonly, the resource arrives at the wellhead as hot 
water of varying temperatures. How that fluid is used de- 
pends on its temperature and mineral content. 

While Boyd Christensen's brine is pure enough for cof- 
fee, most geothermal fluids are "dirty." Some carry as 
much as 35 percent total dissolved solids. These minerals 
in solution are a devilment to the hardware in a geother- 
mal power plant. Unless the engineering and construction 
methods are just right, a three-inch pipe carrying geother- 
mal brine can be choked to a half-inch-diameter flow in 
100 hours of operation. Controlling this mineral buildup, 
or scaling, has been the major challenge for engineers at 
the first two U.S. hot-water power plants. 


Hot valley 


Four hundred air miles southwest of the Christensen 
ranch is possibly the largest geothermal resource in the 
nation—California's fertile Imperial Valley. The valley 
surface is flat as a bedspread. But it covers a mattress 
made thermally lumpy by geologic activity boosting tem- 
peratures in layers of porous rock deep underground. Six 
known geothermal resource areas have been identified 
there, with thermal fluids ranging from 240 to 660 degrees 
F. The geothermal fields are between 2,000 and 10,000 feet 
below the surface. 

Near the valley's Salton Sea, three demonstration gen- 
erating plants are each producing between 10 and 14 MW 
of power—enough to power a town of 6,000. Two more are 
in early stages of construction, including a 50-MW com- 
mercial plant. 

Union Oil Co. has been delivering steam to Southern 
California Edison’s 10-MW demonstration plant at 
Brawley since June 1980. This is the first U.S. pilot plant 
to generate power using the direct-flash method. 

At Brawley, high-temperature water (above 410 degrees 
F)is drawn from wells tapping the subterranean reservoir. 
The fluids are pumped to the surface under pressure and 
routed through a series of vessels. This reduces the pres- 
sure, causing some of the liquid to "flash boil," or vaporize, 
just as it does when you take the lid off a pot of boiling 
water. The steam, about 20 percent of the fluid, is fed 
through a standard steam turbine. The rest of the brine is 
pumped back underground through injection wells. One 
thing the engineers have learned: The Brawley field's geo- 
thermal fluid, with 15 percent total dissolved solids, is a 
lot harder to deal with than first thought. 
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"The original concept was to keep everything in solution 
by maintaining a high pressure and a high temperature," 
SoCal's Straughan told me in his office near Los Angeles. 
"But problems come after flashing off the steam; the tem- 
perature of the brine drops and the solids precipitate out of 
solution. These solids were plugging up the injection wells. 
And if you have to reduce the rate of discharge you also 
have to reduce the rate of inflow,” he said. “That slowed 
down steam production." 

At Brawley, the solution was to discharge the fluid in 
cooling ponds and let the minerals and salts drop out of 
solution. After the fluid cools, the liquid can be injected 
and the minerals hauled away. 

А more elegant fix was devised for a second 10-MW di- 
rect-flash plant that started up on July 4, 1982. When I 
visited that plant on the shore of the Salton Sea, it had 
been running continuously for nearly 60 days, and every- 
one in the industry was keeping his fingers crossed. Ac- 
cording to Straughan, the plant was working well because 
Union Oil engineers had devised a new way to control clog- 
ging. They inserted a closed crystallization system in the 
fluid line that pulls off a mineral concentrate before the 
brine reaches the flash point. "The concentrate passes 
through filter presses and the mineral 'cake' is carried off 
before it reaches the flash vessels, turbine, or injection 
wells," Straughan said. 

"Of course, that doesn't eliminate all of the challenges," 
he added, moving from behind his desk to pick up what 
looked like a rusty French-bread pan. "This was a 410 
stainless-steel vane from a moisture separator on our gen- 
eration side of the plant." À year's operation left the 15- 
by-four-inch strip a collection of holes held together by red- 
black rust. 

SoCal Edison seems ready to meet those challenges. The 
power company also has Chevron Resources Company 
drilling production and injection wells at a site in the He- 
ber geothermal field, about 20 miles south of Brawley and 
a stone's throw from the Mexican border. A 52-MW, dou- 
ble-flash demonstration plant is expected to be running by 
mid-1984. 

"The Heber plant uses a different technology, because a 
lower-salinity brine is available compared with that at 
Brawley or Salton Sea,” said George Crane, a SoCal engi- 
neer. "The first flash vessel will take the 360-degree-F flu- 
id and split it—five to 10 percent steam and the rest liquid. 
That steam, at about 60 pounds per square inch, goes to 
the high-pressure part of the turbine. The brine goes on to 
a second phase, where the steam comes out at about 16 psi 
and into the low-pressure part of the turbine." 

Engineers at SoCal Edison are confident that the $70 
million plant at Heber will work because the technology 
they will be using is, essentially, off-the-shelf. А similar 
double-flash plant has operated successfully in Japan. 

But just a mile away from the Chevron-SoCal Edison 
site, construction began this past fall on a demonstration 
plant that will be the world's first commercial-scale facil- 
ity using binary-cycle technology. In this system, the hot 
water doesn't flash to steam but heats a working fluid that 
drives the turbine. 

"We think the advantage of this technology is that it 
will minimize—we hope, eliminate—problems of brine 
composition and of varying temperatures," Robert Lacy, 
head of the $122 million project for San Diego Gas and 
Electric, told me in his office overlooking the San Diego 
harbor. 

At the Heber binary-cycle plant, the 360-degree-F brine 
át 250 psi flows to a heat exchanger (see illustration), 
where it surrenders its heat to a hydrocarbon fluid that's 
90 percent isobutane and 10 percent isopentane. The fluid 
has a very low boiling point. When vaporized at these high 


temperatures, it expands tremendously and reaches а 
pressure of 575 psi when it reaches the turbine. 

The brine, though cooled to 154 degrees, remains under 
pressure. “We think that by keeping the brine under pres- 
sure all the way through the system we can avoid scaling 
and problems with noncondensable gases,” Lacy said. 

The pressurized brine is pumped to an injection island 
2% miles away on the edge of the Heber geothermal res- 
ervoir. It is thought that once the brine is returned to the 
strata, it will be geologically reheated and available for 
power generation years hence. 


Tricky technology 


“There are three areas in the Heber binary project that 
are going to be tough,” Lacy noted. “One, there has never 
been a 70-megawatt hydrocarbon turbine used before. 
Two, when that brine is under pressure it is a ‘solid,’ in 
physics terms; thus the controls can be very tricky. Three, 
down-hole pumps will be used to bring brine up and keep it 
under pressure; they need to be perfected.” 

One thing Lacy doesn’t have to worry about is noxious 
odors—a common problem in developing geothermal fields. 
The presence of hydrogen sulfide and other noncondensa- 
ble gases can foul the air for miles. Fortunately for the 
developers in the Imperial Valley, the brine there is un- 
usually clean in this regard. I spent an afternoon going 
through the Salton Sea facility. The only time I got a whiff 
of the H5S rotten-egg smell was when I was on the roof of 
the control building shooting pictures and practically 
stuck my nose in the air-conditioning exhaust. 


66 The sex appeal of the binary 
system is that it can give great 
efficiency with relatively 
low-temperature brine 99 


Although San Diego Gas and Electric’s binary generat- 
ing plant may be the largest constructed, it won’t be the 
first. That honor, although sometimes a costly one, be- 
longs to the Magma Power Co.—now Imperial Magma— 
test facility in the East Mesa geothermal field on the east- 
ern flank of the valley. Magma first cranked up its binary 
plant in 1980, operating spasmodically but producing 
nearly 10 MW of power for as long as 90 days. That plant 
employs a low- to moderate-temperature brine with two 
different hydrocarbon working fluids passing through 
heat exchangers. 

Magma President Tom Hinrichs was up to his hard hat 
in a major plant refitting when he took time to show me 
through the facility. Originally, the power station was us- 
ing a uniquely designed shell and tube heat exchanger to 
transfer the brine’s heat. 

"By the fall of '81, the shell and tubes had corroded so 
much that they got leaky," he told me, "and the turbine 
was leaking lubricating oil, as well. At the high tempera- 
tures, that oil also became a corrosive." 

Dow Chemical Company, which has considerable expe- 
rience in dealing with corrosive materials, was called in to 
re-engineer the plant. "We're now just finishing up a $5 
million retrofit," Hinrichs said. "The turbines, with an ex- 
ternal lubricating system, have been installed, along with 
new heat exchangers with thicker tube walls." 

The heat from the East Mesa brine will be taken off in 
two stages. The first will take the 350-degree-F brine to 
vaporize isobutane. That vapor will be channeled to a 12- 


MW turbine. Then the cooler brine—240 degrees F—will 
move on to a second-stage heat exchanger that will vapor- 
ize propane. That steam will spin a two-MW turbine. 

"It takes about 25 percent of our generating capacity to 
run the plant," Hinrichs said, "but we've got a system 
showing that power can be generated with 240-degree 
water. The sex appeal of the binary system is that it can 
give great efficiency with relatively low-temperature 
brine." 

That could be important even for high-temperature geo- 
thermal fields. To be economical, most fields must produce 
for 30 to 35 years. But geothermal engineers and geolo- 
gists expect that the brine temperature will drop some- 
what over time. San Diego's Robert Lacy thinks substitut- 
ing working fluids with lower boiling points will let engi- 
neers extract energy from the fluids even as the brine tem- 
perature drops. 

For all its potential efficiency, the binary cycle still uses 
geothermal heat indirectly—so some is lost. Апа the di- 
rect-flash system uses even less of the heat energy avail- 
able in the brine—only that which flashes as steam. The 
remaining hot water does no work. 

But back north, just 30 miles across the sage and tum- 
bleweed from the Christensen ranch, encouraging tests 
are under way to harness that wasted hydro-energy. 

Last January, PoPULAR SCIENCE reported on a planned 
test of a rotary-separator turbine, sometimes called a bi- 
phase turbine. Áccording to Lynn Rasband, manager of 
advanced development for Utah Power and Light Co., the 
test succeeded. 

"We installed the rotary-separator in only five weeks in 
the fall of 1981," Rasband told me as we stood in the chill 
afternoon winds of the high desert last April. "Two weeks 
later, the turbine generator was synchronized with the 
UP&L grid and 1.6 megawatts of power was flowing to our 
customers." 

With the new turbine, the steamy geothermal liquid is 
pumped through a nozzle, lowering the pressure as it exits, 
thus producing more steam and giving kinetic energy to 
the water. At that point the water is captured in a rotating 
drum, where it is separated from the steam by centrifugal 
force. The vapor is tapped off and sent to a normal steam 
turbine. The water is channeled to a special liquid turbine, 
which spins like an enclosed water wheel to produce yet 
more electricity. Its energy spent, the water—along with 
the condensed steam—is injected back into the rock. 

After running continuously for 10 weeks, the test unit 
was shut down for equipment adjustments and piping 
changes on the wells. But all systems were go by late Au- 
gust, and the unit was started up again for a six-month 
endurance test. Even while the 1.6-MW unit is being test- 
ed, construction is going ahead on a planned 20-MW gen- 
erating plant that is expected to be pumping out current 
by the spring of 1984. 

"The turbines and pumps have been purchased, the site 
preparation is done, and tests are under way on the injec- 
tion wells," Rasband said. "We plan to run the 20-mega- 
watt plant for a one-year test. If that pays off as we hope, 
we'll be building three 50-megawatt plants by 1990." 

This construction schedule is an example of another rea- 
son why geothermal generating plants may prove practi- 
cal. "Geothermal plants can get on line fairly quickly— 
from initial planning to generation in three to 3^ years,” 
said San Diego's Robert Lacy. "That schedule is attractive 
to resource planners, and you're not tying up all your de- 
velopment money in long-term interest payments." 

We can expect to hear more about even larger geother- 
mal projects in the West. Commented Lacy: "It's unlikely 
we can build more nuclear plants; oil and coal are too dir- 
ty; and gas is becoming too expensive." 
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—buried pipes 
stabilize temperatures 


Air flows through a 
thermal mass to heat 
or cool this sun room 


By ARTHUR FLATHERS 
ILLUSTRATIONS BY CARL DE GROOTE 


Hot and cold—too much of either can 
make an add-on solarium uncomfort- 
able through the summer and winter 
months. To stabilize the temperature 
year-round, this design uses the floor 
as a 70-ton thermal mass and PVC 
pipes for thorough air circulation. 
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Four-inch-diameter pipes are bur- 
ied beneath the six-foot-deep rock 
mass and extend up to floor grilles at 
both ends of the room. Air passing 
through the pipes is heated or cooled 
by the mass. 

Thermostatically controlled fans 
help circulate the air flow through the 
solarium and, during the winter 
months, into the house. Velux win- 
dows are used as skylights and may 
be opened for more air circulation 
during the summer months. When 
they are closed, a separate exhaust 
fan can be used. Gs) 
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Poured-concrete footers, floor, and walls 
line the 15-by-18-foot bed. The four-inch 
PVC pipes are placed on 16-inch centers 
(10 pipes used here) and covered with 
about five feet of crushed stone. A four- 
inch reinforced-concrete slab floor, faced 
with ceramic tile, covers the bed. 
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South-southeast exposure provides sunlight to 
the solarium throughout the day in winter. А 
large maple tree on the southwest furnishes 
shade in the afternoon hours during the summer. 
Proper air flow is secret of stabilized temperature 
year-round. Grilles in American-Olean Primitive 
Encore tile floor allow air to circulate through un- 
derground PVC pipes and rock bed. Thermostati- 
cally controlled fans, mounted in enclosed area 

ттик | a under roof, help circulate the air through the 

= | Rel room; an exhaust fan removes unwanted hot or 
xo eee cold air at extreme temperatures. 


Et 
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Lowest level of house is partially excavated and fully bermed, 
but is bathed in natural light by means of skylight roof and ad- 
jacent sunken courtyard (seen in exterior rendering above and 
through glass wail of living room, right). Cozy dining alcove is 
tucked under sod, as shown in section above. 


By AL LEES 


From the driveway, no one could guess the drama—or the 
passive-solar capability—this house harbors. Imagine the 
surprise and delight of first-time visitors who pass 
through the front gate and down sheltered steps to the 
. entry level. Ahead is a wonderfully private sunken court- 
yard, ideal for alfresco dining or entertaining. The house 
wraps around this space and—since the L-shaped lower 
floor is below grade or earth-bermed—the rooms take their 
light from this courtyard. 

The adjacent two-story wing gives the house its conven- 
tional "curb appeal." Designed for us as part of a series of 
energy-efficient leisure homes by Ken Gephart of Home 
Building Plan Service (in cooperation with the Western 
Wood Products Assn.), this house could take its place in 
any suburban community, as well. Though 61 percent of 
the 1,512 square feet of living space is earth-sheltered, the 
only room that doesn't have a direct view to the outdoors is 
the dining room. 

Today's popular "great room" concept is given an espe- 
cially dynamic treatment here, with a soaring two-story 
brick wall behind the wood stove. The thermal mass of this 
wall—and the paved floor—stores heat from the sunlight 
that pours through the skylights. (Wondering about those 
floating ferns? They're not plastic dust-catchers; they're 
hung from pulleys that let you lower the pots for water- 
ing.) And check that handsome end wall and corner, pan- 
eled in rich, naturally finished cedar boards that are also 
used as trim for the adjacent plasterboard wall and sky- 
light ceiling. Double glazing, of course, is used throughout, 
and insulated draperies can be pulled across the courtyard 
wall on winter evenings. 

The air-lock front entry offers a guest closet, access to 
two storage areas (the larger one tucked under the double 
garage, as shown in the section), and stairs that lead to the 
second-floor suite above the garage. This space is one of 
the most attractive, and versatile, features of the house. 
Self-sufficient, with its own full bath and closets and direct 
access to the entry, the suite could serve as a studio apart- 


ment, guest room, study, or office. Note also (on the lowest- 
level floor plan) two other amenities for guests: a half-bath 
off the hallway and a wet bar behind French doors to the 
right of the wood stove. 

As with most underground homes, the sod cover can be 
pierced with skylights and vents—especially over kitchen 
and bath. For examples ofthe stepped-down retaining wall 
needed alongside the entry stair (not visible from the per- 
spective of our rendering), see "Underground Basics" [PS, 
Nov. '82, pg. 77]. In good weather, the courtyard channels 
traffic flow through sliding glass doors to the living room, 
master bedroom, and kitchen hallway. In rain or snow, 
that hall provides a sheltered connection between rooms in 
the two wings. 

All HBPS homes are designed to satisfy requirements of 
the Uniform Building Code. In addition to the double glaz- 
ing, thick insulation is specified throughout for energy 
conservation. All construction materials are conventional, 
requiring no special skills. 

If you'd like to compare this design with other HBPS 
homes we've commissioned, see last month's entry in this 
series, featuring a passive-solar wing to house a spa. Elev- 
en other HBPS designs from earlier in this series are 
grouped under the chapter heading "Energy-Efficient 
Homes for the Do-It-Yourselfer" in the book Leisure 
Homes, available for $18.95 from Popular Science Books, 
Box 2018, Latham, N.Y. 12111. Gs) 


How to order your plans 


One set of professionally drawn plans for this house is $100; 
four sets (for building, financing, and filing for permits) are $140. 
specify plan number 954-1A. Mirror-reverse plan is available 
(specify how many in your order are to be reversed). Materials 
list is $20; typical plumbing and wiring diagrams are $7.50 each. 
Add $5 postage to all orders. To use MasterCard or Visa ac- 
counts, call toll-free 1 (800) 547-5570 (this number for plans or- 
ders only). Or write: Home Building Plan Service, 2235 N.E. 
sandy Blvd., Portland, Ore. 97232-2884. 
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—are they the solution 
to indoor pollution? 


Heat exchangers are said 
to provide clean air yet 
save heat. Do they? 

Are they good buys? 


By V. ELAINE SMAY 
DRAWINGS BY EUGENE THOMPSON 


Last winter, the Colorado Energy 
Research Institute tested 30 relative- 
ly new, well-insulated homes and 
found that 18 had potentially unsafe 
levels of radon. 

In Seattle, researchers studied more 
than 400 mobile homes and 200 regu- 
lar homes with urea-formaldehyde- 
foam insulation and found high con- 
centrations of formaldehyde in the air 
and an unusually high number of 
health complaints from occupants. 

А recent U.S. General Accounting 
Office report says the air in homes 
may be two or three times more pol- 
luted than outside air. 

And along with the proliferating 
reports of indoor pollution has come a 
proliferation of machines designed to 
rid our housés of it: air-to-air heat 
exchangers. These are forced-ventila- 
tion systems that blow warm, stale air 
from the house through a heat-trans- 
fer surface, where it gives up much of 
its heat to fresh, cold air being drawn 
in from outside. In summer, stale, cool 
air going out can pre-cool warm, fresh 
air coming in. The two air streams 
don't mix, so the pollutants travel out 
with the stale air. Air-to-air heat 
exchangers have been used in Europe- 
an and Japanese homes for years, but 
when PS first reported on them, in 
October 1980, there were only two for 
residential use available in the U.S. 
Now there are nearly two dozen. 

The theory behind them: Really 
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tight houses built to be energy effi- 
cient are also efficient traps for con- 
taminants. With their reduced infil- 
tration rates, pollutants generated 
inside can't easily get out and may 
build up to unacceptable levels. The 
most common culprits: formaldehyde, 
nitrogen dioxide, radon, particulates, 
carbon monoxide, and excess humidi- 
ty. Since low infiltration rates contrib- 
uted to the problem, goes the theory, 
ventilation can solve it. And when you 
ventilate with an air-to-air heat ex- 
changer, you blow out the stale air but 
recoup much of its heat—or coolness. 

With all the flap about indoor air 
quality, you may be wondering about 
the air you breathe, especially if you 
live in a new house built to be ultra- 
tight or one that contains pollution- 
emitting products. Should you buy an 
air-to-air heat exchanger? Would it 
really clean up the air? Would it be 
cost-effective? 

A good bit of research has been 
focused on these questions, and we 
know more than we did three years 
ago. But much more remains to be 
done. "We're still at the bottom of the 
learning curve on indoor air quality," 
says Dr. Gautam Dutt, research staff 
member at Princeton’s Center for 
Energy and Environmental Studies. 
More on that later; first take a look at 
the machines. 


Air-to-air exchangers 

Like air conditioners, air-to-air 
heat exchangers come in two funda- 
mental types: small window or 
through-the-wall models and larger 
ones that circulate air through duct- 
work (see diagram). Some manufac- 
turers sell complete systems: the core, 
where the heat is actually exchanged, 
two fans (one to exhaust stale air, the 
other to bring in an equal amount of 


fresh air), filters for both air streams, 
a control system, and the housing. 
Others sell only the core or just the 
core and housing. 

The core itself comes in a variety of 
designs, classified as counter-flow, 
cross-flow, and rotary; and one compa- 
ny makes a core of heat pipes (see dia- 
grams and explanation, below). The 
cores are made of metal, plastic, or 
treated paper. Some transfer mois- 
ture—water vapor—as well as heat. 

Continued 


Whole-house air-to-air heat exchanger is 
usually located in the basement ceiling, 
crawl space, or in a mechanical room. One 
fan brings stale air (dark arrows) from 
bathrooms, kitchen, laundry room, etc., 
through ducts and routes it through the 
heat-exchanger core, where it gives up 
much of its heat to incoming fresh air, 
brought through insulated ducts from out- 
side (light arrows). The cooled, stale air is 
exhausted outside while the warmed, 
fresh air is delivered to living areas. Heat- 
exchanger cores come in a variety of 
types: Cross-flow units have tiny air pas- 
sages in layers with each layer perpendic- 
ularto the adjacent ones. Air streams pass 
each other at right angles. In counter-flow 
heat exchangers, the two air streams flow 
parallel to each other but in opposite 
directions. (Air passages in the cross-flow 
and counter-flow diagrams are enlarged 
for clarity.) Rotary exchangers use a 
revolving wheel composed of tiny air pas- 
sages. The wheel slowly turns from the 
warm-air stream into the cold, picking up 
heat from one and delivering it to the oth- 
er. The rotor may also contain a desiccant, 
which absorbs moisture from the warm- 
air stream and gives it up to the cold one. 
Heat exchangers that have heat pipes in 
the core use counter-flow air streams. The 
warm-air stream vaporizes the refrigerant 
in the heat pipe, and the vapor flows to the 
other end, which 15 in the cold-air stream. 
The cold air causes the vapor to condense, 
releasing its latent heat. 
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These are often referred to as enthalpy 
exchangers or total heat exchangers, 
because they capture the latent heat 
in the water vapor as well as sensible 
heat. Actually, heat exchangers that 
do not transfer water vapor also cap- 
ture latent heat in winter when the 
heat-transfer surfaces between the 
two air streams fall below the dew 
point of the outgoing (warm) air. 
Under those conditions, the water 
vapor condenses, releasing its latent 
heat—part of which is transferred to 
the incoming cold air. A drain is pro- 
vided to take away the condensate. 
“In winter, a heat exchanger that 
does not transfer moisture will be 
more effective in reducing the humid- 
ity level in your house,” says William 
Fisk, staff scientist at the University 
of California’s Lawrence Berkeley 
Laboratory (LBL), where much of this 
country’s research on indoor air qual- 
ity and air-to-air heat exchangers is 
being done. That's an advantage if 
your house is too damp in winter. But 


in summer, when it’s hot and humid 
outside, a heat exchanger that does 
transfer moisture can be an advan- 
tage. Much of the moisture in the 
warm, fresh air will be transferred to 
the cooler stale air and exhausted 
right back outside. That can reduce 
the load on your air conditioner. 

Some heat exchangers have simple 
manual control systems; others have 
automatic controls regulated by a 
humidstat. Many heat exchangers 
also have frost-control systems. 


How much ventilation? 


A common measure of a building’s 
ventilation rate is the air change per 
hour (ACH). One ACH means that a 
quantity of air equal to the volume of 
the house comes in and goes out each 
hour. Houses in the U.S. probably 
average between 0.5 and 1.5 ACH. 
But the LBL researchers have mea- 
sured some recently built homes 
where the infiltration rate was re- 
duced to 0.1 to 0.25 ACH. 


Buyer's guide to residential air-to-air heat exchangers 


| ~ ` Claimed, Max. power 
| | | Core ‘Core Air flow! efficiency? consumption 
Company Model Type type material (cim (%@clm май) 
The Air Changer Со. Deluxe Ducted Counter- Polypropylene 0-150 85 (m 150 bë 
34 King St. E. flow 
Toronto, Ont. M5A 1K8 
Canada 
Aldes-Riehs VMPI-5 Ducted Counter- Plastic - 104 63 @ 104 100 
Вох 157, Glenfield Rd, — VMPI-7 flow & 140 67 @ 140 | 
Sewickley, Pa. 15143 VMPI-H cross-flow | 70, 90 651 both 125 
Berner Int. Corp. Econo-mini Wall- or Rotary Coated paper 31, 56 8] @ 3] 41 
12 Sixth Rd. 100 window- 4 @ 56 
Woburn, Mass. mounted | 
01801 Econo-mini Ducted 150, 225, 295 78 @ 160, 210 
500 73 @ 225, 
70 = 295 
Conservation VanEE R-200 Ducted Double - Polyolefin 0-200 (see 10%. 200 
у Sr ет cross-flow comments) 200 s 
Xx $ : 
Saskatoon, Sask. 
STK 6C6 Canada uta a p up 
Des Champs E-Z Vent Ducted Counter- Aluminum 0 74 @ 70 170 
Laboratories 79M.? flow 
Box 348 79M.4 130 73 @ 180 224 
E. Hanover, М! 07936 79М.6 350 13 = 350 338 
Enercon of America 207 Ducted Counter- Polystyrene 70, 150 | @ 80 
Зар. Circle Dr. flow (con- E | | ne 
Box 632 158 centric. 175, 250. . B0 
Worthington, Minn. cylinders) PN 
36187- 0532 ro | we co 
Ener-Corp. Enerex Ducted Cross-flow Polyethylene 250 (free) 92-96 @ 250 80 
Management Ltd. 250 
2 Donald St. Enerex 400 (free) 904+ @ 400 90 
Winnipeg, Man. 400 
ЕЗІ 0K5 
Canada 
Memphremagog Echo Chang- Ducted Counter- Polypropylene - n.a. (see = «na. 
Heat e er R-1 flow — | comments) ee 
Box 456 R 170 3 130 64 
Newport, Vt. 05855 R-3 : 170 о 0 0130 — i 54 = 
Mitsubishi Electric VL-500 Wall- Cross-flow Plastic 23.5 65 @ 23.5 30 
Sales America mounted 
3030 E. Victoria St. VL-1500 Wall- or Treated 28, 50. 71 76 @ 28, 73 56 
Compton, Calif. 90221 window- paper @ 50,70 @ 71 
mounted 
VL-1500A Ceiling- 40. 63 75 @ 40, 70 @ 63 5l 
mounted 
LGH-50R?7 Ducted 155, 220, 290 76 @ 15 290 
@ 220, 2 А 290 
Q-Dot Cor Thermal Used in Heat pipes Aluminum n.a. (see Depends on number nà. 
726 Regal Row Recovery ducted comments) of heat pipes 
Dallas, Тех. 75247 Unit HVAC — 
systems. 


While air flow in and out of a house 
is generally measured in ACH, a heat 
exchanger's fans are rated in cubic 
feet per minute (cfm). To find what 
cfm you would need to achieve a given 
ACH, you have to determine the vol- 
ume of your house in cubic feet. 

How much ventilation is enough? It 
depends on how rapidly pollutants are 
being generated within the house. 
Air-quality experts refer to this as the 
source strength. Where source 
strengths are low, a low air-change 
rate can be satisfactory. LBL and the 
New York State Energy Research and 
Development Authority tested sever- 
al houses in Rochester, N.Y. They 
selected 10 of the houses—one rather 
leaky (1.17 ACH) and nine relatively 
tight (0.2-0.5 ACH)—and measured 
them for radon, formaldehyde, and 
nitrogen dioxide. The concentration of 
all these in all 10 houses was within 
existing standards for outdoor air and 
within any proposed standards for 
indoor air, though the leaky house had 


No 798 Company does not generally quote 
free-air flow; 150-cfm-max. quoted al- 
lows for losses in heat exchanger and 
in about 200 ft. of ducts 

No 2,550 Efficiency figures are from tests at- 

2,114 LBL. Defrost control must be operated 
` .:.1950 manually 
Yes 350- Listed air flow for the EM 500 includes 


375 losses in about 20 ft. of ductwork. Also 
available without moisture transfer 


1,200 
No 395 200-cim-design air flow includes. 
В а in m exchanger and ducts. - 
| жм B Solatech MS 
' v. Hd re gn | | 
No 500 Prices do not include controls. Defrost 
control is under development and can 
545 be added 
735 
No — 995 поді weather a defrost timer shuts 
att cold-air supply 20 min. of each 
"os. 4205 eru period. Effi given do. 
ты | assume some condensation 
No 875 | Electronic defrost contre ттен cold- 
air flow as needed to avoid frost 
875 buildup 
No 595 В. model. indies no fans, R-2 and. 
!  .. R-3 are identical except R-3 has а 
695  befter case. Basic control package is 
795 pi ires Efficiency was determined 
by dian tests patterned after LBL 
No 107.25 VL-500 is for bathroom puram 
only. VL-1500 is also available with 
Yes 330 electric-resistance element for frost 
control, approx. $450 
344 40 
1,427.50 
No | See | Company sells only te е heat pipe 
= . comments core—in 400 sizes vut 
-  — . enough to use Pih 36) cm 
would cost about $250 and recover 
67% of the available heat | 


Footnotes: 1) Air-flow rates are given for all available fan speeds. Generally they include losses (pressure drop) within the heat exchanger but not in ductwork; for exceptions, see comments. Where "free" air flow is in dicated, the stated 
numbers do nof account for losses within the heat exchanger. 2) Efficiency figures given are from the manufacturers and should not be assumed to be comparable. Some are based on calculations, some on computer modeling, some on 
actual tests; methods are not standardized. And real-life conditions degrade performance, 3) Prices usually include core, housing, two fans, filters, controls, Sometimes controls are extra. Ductwork and installation are extra. 
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even lower concentrations than the 
others. Still the tighter houses were 
judged to have generally satisfactory 
air quality because pollutant source 
strengths were low. 

On the other hand, if source 
strengths are high, higher rates of 
ventilation are required to keep the 
air healthy. Indeed, sometimes more 
would be required than is practical. 
“For example,” says Princeton’s Dutt, 
“source strengths of radon may vary 
by a factor of 1,000, but by playing 
games with the ventilation you can’t 
tweek the indoor concentration by 
more than a factor of three or four.” 

An added complication: There are 
no real standards for contaminant 
concentration in houses. Researchers 
now look to existing standards for out- 
door air, standards for work piaces, 
and a few proposed guidelines for 
indoor air. 

Another frustrating fact: It is very 
difficult to know if your house has a 
problem. How can you tell? Excessive 
humidity in winter is one clue. Odors 
that linger too long are another. You 
are more likely to have high concen- 
trations of formaldehyde if your house 
is insulated with urea-formaldehyde- 
foam insulation or contains large 
quantities of new particleboard. 
Formaldehyde monitors are available 
from 3M (Box 43157, St. Paul, Minn. 
55164) for $35 (certified check or mon- 
ey order). High radon concentrations 
are more likely in geographical areas 
known to have high radium levels— 
uranium- or phosphate-mining areas, 
for example. Radon monitors are 
available from the Terradex Corp. 
(460 N. Wiget Lane, Walnut Creek, 
Calif. 94598) for about $50. Nitrogen 
dioxide, carbon monoxide, and partic- 
ulates tend to be higher in houses with 
gas ranges, especially if no vented 
range hood is used, and where any 
unvented combustion appliance is 
used. Another source of these three is 
tobacco smoking. Presently, no readi- 
ly available monitors for these and 
most other pollutants exist. 

If you do have an indoor-air-quality 
problem, will a heat exchanger solve 
it? It will probably help, but various 
factors can degrade a heat exchanger's 
air-cleaning ability. An important one 
is incomplete mixing of the air in the 
house. 

“The Swedes say that unless the 
house is very, very tight, the other 
leaks short-circuit the ventilation 
scheme," says Dutt. "In other words, if 
you're exhausting air from the kitch- 
en and have a leaky soffit there, 
replacement air will come in through 
the crack." For similar reasons, win- 
dow- or wall-mounted heat exchang- 
ers may not effectively. ventilate an 


entire house or even a whole room. 

The field tests in Rochester raised 
some additional questions. After the 
nine tight houses had been monitored 
for contaminants for a week, heat 
exchangers were installed in them 
and the average ventilation rate 
increased by 80 percent. Then the con- 
taminants were measured again for a 
week. The result: The concentration of 
most pollutants decreased—some 
rather dramatically—but nitrogen di- 
oxide increased. It seems the source of 
this culprit was outside, not inside, so 
bringing in more outside air brought 
in more of that pollutant. Further- 
more, the two houses outfitted with 
heat exchangers that transfer mois- 
ture showed no reduction in formalde- 
hyde concentration. "It's possible that 
formaldehyde was transferred be- 
tween air streams in those models," 
the report says. But the researchers 
emphasize that this was a very limited 
sample and no conclusions can be 
drawn. 

Until they are more thoroughly 
tested, about all that can be said is 
that most tests of most heat exchang- 
ers indicate that they do reduce most 
indoor pollutants most of the time. 


Do they save much heat? 


А heat exchanger's efficiency (often 
called effectiveness) is stated as a per- 
centage of the theoretical maximum— 
the difference between the tempera- 
ture inside the house and that outside. 
For example, if indoor air is 70 de- 
grees F, outdoor air 30 degrees, and 
the temperature of the fresh air from 
the heat exchanger 60 degrees, it has 
raised the temperature of the outside 
air by 30 degrees, or 75 percent of the 
theoretical maximum (40 degrees). So 
the heat exchanger’s efficiency is 75 
percent. Efficiency decreases with in- 
creasing air-flow rates. 

Manufacturers generally claim effi- 
ciencies ranging from 70 to 90 percent. 
Lawrence Berkeley Lab has tested 10 
models over the years and come out 
with somewhat less optimistic figures: 
45 to 85 percent. 

The amount of energy and money 
heat exchangers save (compared with 
natural infiltration or forced ventila- 
tion without heat recovery) depends 
on how much energy the fans use as 
well as how much heat is saved. That 
depends primarily on the efficiency of 
the fans and motors. As the table on 
the previous page shows, wattage rat- 
ings of the fans of similar air-flow 
rates vary significantly. 

Most companies claim their heat 
exchangers will pay for themselves in 
energy savings in two to five years. 
Some probably will under some 
conditions, but those conditions may 


be rare in U.S. homes, according to a 
recent economic analysis by a team at 
LBL (see table below). 

The conclusion: Payback periods 
ranged from five to more than 30 
years in the four cities evaluated. The 
heat exchanger's efficiency and fan 
power consumption, the climate, and 
the cost of heating fuel are the stron- 
gest factors influencing the econom- 
ics. "Consumers should be willing to 
pay significantly more for good perfor- 
mance,” the researchers say. "But ifa 
low ventilation rate (less than 0.5 
ACH) is adequate to provide suitable 
indoor air quality, even a high-perfor- 
mance heat exchanger will be cost- 
effective only in the coldest cli- 
mates." 

Experts generally agree that, where 
possible, eliminating or reducing pol- 
lution emissions at their source or 
spot-ventilating the polluted area 
should be the first resort. But when - 
that's not possible, increased ventila- 
tion may be your best route to clean 
air. Should you do it with a heat 
exchanger? That's a complex ques- 
tion; you should carefully evaluate 
how much it would cost to install one 
in your house, how much you pay for 
fuel, and the severity of your climate 
before you decide. [5] 


Life-cycle cost-effectiveness 
of heat exchangers 


City 
(Heating degree- Payback period (years) 
бауѕ —°0) Heating fuel Case A* Case В* 
Minneapolis Gas >30 12 
14,557) Oil 22 
Electricity 20 6 
Chicago Gas > 3 19 
(3,588) ИД >30 9 


- Electricity 17 5 
Washington, D.C. Gas >30 16 
12,347) gil n 

Electricity 30 9 
Atlanta Gas ER 29 
(1,545) 

Electricity 30 25 


*Case А assumes that the typical hause and the tight house have 0.6 ACH, 
with the heat exchanger Ашы. 0.4 ACH for the tight house and infil- 
tration providing the remaining 0.2 ACH. The heat exchanger is assumed to 
be 65 percent efficient, draw 200 watts, and cost 51.300, installed. Case B 
assumes both houses have а 0.75 ACH, with the heat exchanger providing 
0.55 ACH of that. This heat exchanger is 75 percent efficient, draws 140 
watts, and costs $1,150, installed. 


Economic analysis by Lawrence Berkeley 
Laboratory compares two “typical” 
houses with given infiltration rates with 
two "tight" houses that use a heat 
exchanger to match those air-change 
rates (see footnote). The researchers 
looked at four cities in different climate 
zones and three types of heating fuels. 
The question: Considering the energy 
saved by recovering much of the heat 
from the stale air, how many years will it 
take to recover the additional cost of 
building a tighter house and installing and 
operating the heat exchangers? (The full 
report is to be published in an upcoming 
issue of Energy and Buildings, д. 200 Fr. 
Elsevier Sequoia S.A., Box 851, CH-1001 
Lausanne 1, Switzerland.) 
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Clever places to hide 


salis 


Newly improved Glauber's 
salt mix is sealed in foil 
packets to fit everywhere 


By ERIK H. ARCTANDER 
ILLUSTRATION BY ADOLPH BROTMAN 


Soon you'll be able to tuck packets of 
heat-storing salts into niches all over 
your house. They'll soak up solar and 
waste heat by day and radiate it back 
by night. 

А technological double play made 
this new energy-saving device possi- 
ble. First, researchers at the Universi- 
ty of Delaware's Institute of Energy 
Conversion found a way to make 
Glauber's salt retain its original effec- 
tiveness for thousands of phase 
changes. By mixing the salts with а 
clay that reduces chemical break- 
down, the scientists say they ve given 
this formerly short-lived phase- 
change material a 15-year life. 

Second, the Du Pont Co. has devel- 
oped a thin film of laminated, metal- 
lized film to package the thickened 
salts. These new Thermostor packets 
take little extra space, as the drawing 
shows. 


Solar greenhouse uses salts to even 
out daily heat fluctuations. Cabinet un- 
der planting bed houses stacked cylin- 
ders that absorb heat in daytime, keep 
bed warm at night. Or cylinders could 
be laid in shallow floor-to-ceiling rack 
against outside of house wall. Packets 
Of salts, sized to fit the hollow cores of 
cement blocks, increase the heat-re- 
taining ability of the masonry floor. 
These ideas will work on a sun porch, 
too. Insolar Inc. (212 E. Main St., Port 
Jervis, N.Y. 12771) makes the salts and 
will sell three different formulations: 
One is activated at 90 degrees F, one 
at 70, and one at 50. Price will be 
about 35€ a pound. 
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heat-storing , 


Suspended-ceiling panels support flat 
packages of phase-change salts. Besides 
picking up waste heat from directly below 
the ceiling, they capture excess heat— 
thrown off by lighting fixtures—that's 
trapped in the space above the panels. 


Venetian blind, with oval-shaped pack- | 
ages of salts instead of slats, collects heat | 
when you turn the black side out and 
reflects it when you turn the shiny side | 
out, To control the amount of heat stored, 
vary the angle of the package. 
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Heat-storing furniture includes an arm- 
chair with rack for cylinders built into or 
onto the arm facing a window. Hexagonal 
hassock on wheels could be built to hold 
cylinders or flat packets, then rolled into 
the sun during the day, in front of a chair at 


night. Storage cabinet with trays for flat 
packets is called a Heat Sponge. It was 
designed to cool a room in summer by 
soaking up excess heat. But it's just as 
useful for storing heat on a winter day for 
release later, when needed. 


Suspended between floor joists, flat pack- 
ets store waste heat from a furnace in an 
unfinished basement. When remodeling 
or building new, they could be put wher- 
ever the floor above gets warm from the 
sun or from a wood stove or fireplace. 


Faster 
fire 


sprinklers 


for your home 


Quick-trigger sprinklers 
are here now. And 
on-off heads may be next 


By TOM JOHNSON 


SAN FRANCISCO 
The mayor of San Francisco appeared 
uncomfortable even though she was 
sitting on a sofa next to her friend 
Andy Casper, then chief of the city's 
firefighters. The two officials were in 
a room specially built in a vacant lot 
here for the annual convention of the 
National Fire Protection Assn. The 
mayor was going to set that room 
ablaze and stay in it until the fire was 
out. 

As reporters, photographers, and 
TV cameramen jockeyed for position 
at the other end of the 20-foot-square 
frame structure, Dianne Feinstein 
stood, tugged a rubber firefighter's 
coat down over her plaid skirt, and 
pulled her scarf just a bit tighter. She 
knelt in front of a wicker wastebasket 
stuffed with newspapers, and struck a 
match. 

The mayor returned to the couch 
and stared in fascination as flames 
licked up the curtains and wall. With- 
in seconds the room filled with smoke 
as thick as fog at the Golden Gate. 

The mayor and the chief, sitting 
stoically on the couch, were quickly 
obscured; only muffled coughing sig- 
naled that the two were still in the 
room. In less than 35 seconds smoke 
alarms were rasping; 22 seconds later 
an 18-gallon-per-minute shower 
opened up from the ceiling. Ninety 
seconds after the sprinkler turned on, 
the blaze was out, and Mayor Fein- 
stein walked out of the test room, wet 
but alive. 
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Sure, it was a publicity stunt, but 
one with life-and-death significance. 
The mayor and the chief were playing 


roles in a national effort to reach the 


public with the message that nearly 
6,000 Americans don’t have to die in 
residential fires each year. 

As reported one year ago [PS, Jan. 
'82], fire-prevention officials hope a 
new generation of residential sprin- 
klers just reaching the market can cut 
those deaths and $2.8 billion in prop- 
erty losses by at least 50 percent in 
coming years. Since that first report, 
which focused on the Grinnell Fire 
Protection Systems Co.'s F954 Resi- 
dential Sprinkler, two additional 
sprinkler designs have satisfied re- 
quirements set by Underwriters Lab- 
oratories. Insurance companies are 
now considering rate cuts for home- 
owners who install the systems. And 
an estimated 30 to 40 cities and coun- 
ties are requiring the sprinklers in 
new residential construction. 

In still other communities, accord- 
ing to Grinnell’s John Viniello, local 
fire officials are making code trade- 
offs with developers. If, for example, a 
developer installs a sprinkler system 
in a high-density development, local 
inspectors might let him save money 
by using standard wallboard instead 
of a more expensive material with a 
higher fire rating. “Fire-protection 
people want to encourage sprinkler 
installation by creating economic ad- 
vantages for builders—not by man- 
dating the sprinklers, which alone 
could push up housing costs,” Viniello 
told me. 

Why the sudden interest in sprin- 
klers for the home? "These new resi- 
dential heads, which trigger at about 
140 degrees F, react five times faster 
than the industrial heads," Harry 
Shaw, 


an assistant administrator of 


the U.S. Fire Administration, told me. 
That’s essential for homes, in which 
typical fires smolder for long periods. 
Highly flammable hot gases build up 
and then ignite—or cause flashover— 
seconds after flames break out. 


Quicker triggers 


The major design challenge for de- 
velopers of faster sprinklers was the 
trigger. “The head has to trigger be- 
fore lethal toxic fumes build up. Yet it 
can’t be so sensitive as to be turned on 
by heat or smoke from stoves or ciga- 
rettes,” says Fire Marshall Gary Car- 
michael of San Clemente, Calif., the 
first city to require the systems in 
new residential construction. 

The Grinnell sprinkler trigger is 
copper, held in the closed position 
with a low-temperature solder. Heat 
builds up, the solder melts, and a plug 
falls out, releasing the water flow. 

A second head design developed by 
Central Sprinkler Corp. in Lansdale, 
Pa., and just now coming onto the 
market, uses a bimetal disc similar to 
that in a thermostat. The disc is con- 
cave in the “off” position. As temper- 
ature builds (to either 135 or 160 
degrees F, depending on the model’s 
rating), the outer metal expands and 
pops the disc into a convex shape. 
That action pulls a plug from the 
sprinkler, releasing the water. “Our 
head will operate with only 23 psi of 
water pressure," Bill Meyer, presi- 
dent of the company, said. "And the 
sprinkler head is installed nearly 
flush with the ceiling." 

Both heads were extensively field- 
tested in two new $70,000 houses in 
Scottsdale, Ariz., last April. Observ- 
ers from Sentry Insurance Company 
monitored each test and concluded 
that the sprinkler systems prevented 
a total of $98,000 in damage to both 
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Flames burst from a wastebasket (left) but 
are doused seconds later (right, from an- 


other angle) by new sprinklers during а. 


demonstration in San Francisco. Quicker 
to respond than sprinklers intended for in- 


homes. It's not surprising, then, that 
the insurance industry is about to en- 
courage residential sprinklers. 

"Our actuaries are cranking 
through the numbers to establish a 
discount for homeowners in Arizona 
who install the sprinkler systems," 
Chris Behymer, a Sentry Insurance 
marketing executive in Scottsdale, 
said. "We are looking at going to a 20 
to 25 percent discount on the total 
homeowner's insurance premium." 

In Arizona, about 40 percent of a 
homeowner's premium is related to 
fire coverage. In other areas with dif- 
ferent disaster potentials—tornadoes 
in Kansas, hurricanes along the Gulf 
Coast, or slow-responding fire depart- 
ments—the discount for a sprinkler 
system might be less, insurers say. 


Stopping the flood 


Rates might even be lower if and 
when a sprinkler head is developed 
that can shut itself off when the fire is 
out. Battelle Laboratories in Colum- 
bus, Ohio, is working on this, using a 
nickel-titanium alloy called Nitinol, 
the "metal with a memory." 

“When a conditioned Nitinol spring 


dustrial and commercial buildings, the 
new heads also have a spray pattern de- 
signed to combat residential fires. The 
fanlike spray delivers more water to the 
walls and sides of a room, where highly 


is heated to its shape-critical temper- 
ature, it will unwind," says Jerry 
Harris, who headed the study for Bat- 
telle. "Then, upon cooling, it will re- 
turn to its original shape at room tem- 
perature. This has the potential for 
producing a heat-sensor component 
that would automatically turn a 
sprinkler on and off at prespecified 
temperatures." 

Battelle has successfully tested the 
“on” component of the Nitinol head, 
and is awaiting funding to develop the 
hardware related to the "off" mode. 
The laboratory also has tested an elec- 
trically triggered head, which, accord- 
ing to engineer Stan Kleszczelski, 
could respond faster, perhaps in less 
than five seconds. 

"On-off heads have some obvious 
attractions to the insurance industry, 
because they won't turn a house into a 
swimming pool," said Ralph Jackson, 
an Allstate Insurance executive and 
chairman of an insurance-industry 
committee established to evaluate the 
sprinkler systems. 

The Grinnell Co. is also introducing 
a sidewall sprinkler designed for resi- 
dential use. The sprinkler mounts on 
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flammable draperies and furniture are 
found. Unlike older heads, the new ones 
don't require a separate, high-pressure 
water line; they work off a home's ordi- 
nary water supply. 


the wall several inches below the ceil- 
ing. It requires higher water pres- 
sures than the ceiling-mounted ver- 
sion but is easier to retrofit. An added 
money-saving advantage is that one 
pipe in an interior wall could supply 
sprinklers in two different rooms. Pip- 
ing in a wall would also reduce the 
possibility of pipes freezing. 

As a final cost-saving factor, some 
states and communities already have 
approved polybutylene (plastic) pip- 
ing for residential sprinklers. "It's 40 
percent cheaper than iron pipe and 
excellent for retrofitting an existing 
house," Harry Shaw says. 

How much is a retrofit? Experts es- 
timate 1.5 to two percent of a home's 
value—typically $1,500 to $2,000 for a 
professional installation. Most ex- 
perts insist that the variables of water 
pressure, water flow, and location of 
sprinkler heads are too critical for 
many amateurs to tackle. But odds 
are that coming months will see do- 
it-yourself kits on the market. 

"These sprinklers will make the 
room where a fire starts survivable,” 
Shaw says. “You may get a bellyful of 
smoke, but you survive.” 
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It’s powerful enough 
for most chores, but the 
sprayer tends to spatter 


By E. F. LINDSLEY 


Compressed-air power can be a valu- 
able helper around your house and 
yard—especially if the compressor is 
light enough to tote up ladders, pow- 
erful enough to blow out dust and dirt, 
and easily adjustable in pressure. 
Combine these characteristics in one 
machine and add a kit of matched ac- 
cessory tools—spray gun, material 
dispenser, and sandblast etcher—and 
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Power Pal compressor mates with etcher, sprayer, and caulking-cartridge holder. Knob at top selects pressure: 10 to 100 psi. 


you have the new Campbell Hausfeld 
Power Pal. 

If you've had experience with small, 
portable compressors, you know that 
they often peak out at about 40 psi. 
That's enough for some spraying jobs, 
but too low for pumping up racing- 
bike tires, blowing out hydraulic 
lines, or air-jet cleaning. But the Pow- 
er Pal can handle these jobs easily. It 
has an adjustment knob on top to let 
you dial in any pressure from 10 to 
100 psi—a lot of air from an oilless 
twin-piston compressor that weighs 
only 22 pounds. 

My first check of the Power Pal 
showed that it ran smoothly without 
the common tendency to hop around. 


Moreover, the 120-volt, nine-amp, 
split-phase motor didn't seem to have 
the starting problems Гуе seen in 
many small compressor motors. 

The material dispenser, etcher, and 
disposable spray gun all attach to the 
same handle with quick-disconnect 
threads. The molded-plastic handle 
contains a trigger-type air valve. The 
spray gun, etcher-material cup and 
head, and material-dispenser canister 
are also plastic. 

l've always washed a spray gun af- 
ter use, and [ saw no reason to treat 
this one any differently. To find out 
what would happen to the plastic ma- 
terial in cleaning solvent, I soaked the 
gun head in acrylic lacquer thinner 


for 24 hours. The only apparent effect 
was a slightly frosty appearance on 
the plastic surface. 

The Power Pal instructions say that 
you should thin paint to a sprayable 
consistency. That’s fine for some 
paints but not others. When I tried us- 
ing thinned Du Pont acrylic lacquer, 
the gun proved disappointing: It spat- 
tered rather than sprayed. Thick la- 
tex house paint was another impossi- 
bility. 

Suspecting that the plastic gun had 
limitations, I tried it with ordinary 
household enamel—the kind you 
might use on toys, yard furniture, and 
other not-too-fussy jobs. This time 
performance was acceptable, but not 
all it could be, especially if you’re used 
to better spray guns. To check my 
judgment, I dumped the unused en- 
amel from the plastic gun into a Binks 
automotive-type spray gun and 
hooked up the Power Pal compressor. 
It worked normally, with a finely at- 
omized, well-patterned spray. 

My conclusion? If rough-and-ready 
spraying is all you need, the plastic 
gun should be satisfactory. But if you 
want to lay on fine finish coats of lac- 
quer, varnish, or enamel, you'd be bet- 
ter off buying a standard gun. 

The etcher is a small, cup-type sand- 
blaster. Unfortunately, sandblasting 
is a job that calls not only for lots of 
air pressure but for plenty of air vol- 
ume, as well. The Power Pal delivers 
2.5 standard cubic feet per minute 
(scfm) at 40 psi, so at 100 psi the vol- 
ume is limited (the company claims 
one scfm at 90 psi). In addition, the 
etcher’s sand pickup tube is a plastic. 
tube about the size of a soda straw. 
For hobby use, cleaning up small tools 
and welds, or perhaps even removing 
old varnish from carved areas of an- 
tique furniture, the etcher might be 
useful. Don’t expect it to strip a gar- 
den tractor for repainting, however. 

If you’ve ever pumped a caulking 
gun for hours, you'll really appreciate 
the Power Pal's material dispenser. 
You merely tuck a standard cartridge 
of caulking, adhesive, crack filler, 
etc., into a plastic cylinder and screw 
it onto the power handle. You adjust 
air pressure to suit the material and 
the speed you choose to work, and the 
air pressure does the squeezing. 

Campbell Hausfeld (100 Production 
Dr., Harrison, Ohio 45030; 800-543- 
0302) sells the Power Pal for $150. 
Standard equipment includes a 15- 
foot air hose, air chuck, inflater nee- 
dle, mattress inflater, and quick-dis- 
connect adapter. Two accessory kits 
are available: sprayer, material dis- 
| penser, blower, and power handle for 
$30—and the same kit with etcher for 
| $50. The etcher alone costs $30. MS 
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Twisting a lug bolt ona jack, the p 
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Tire changing is easy: Battery cord for 
B&D Model 9518 is 17 ft. long. That's 
enough to reach all wheels on a car. 


I tried Black & Decker's new 12-volt 
Ye-inch-drive impact wrench and 
found it to be a handy tool. It's easily 
carried in a car, light truck, or RV, 
and it easily spins lug nuts and bolts 
on and off. 

To power the eight-pound Model 
9518 wrench, you clip on its color-cod- 
ed leads: Red goes to the car battery's 
positive terminal; black goes to an en- 
gine ground. The plastic-body tool 
draws 19 amps, about the same as 
four headlights on high beam. A good 
battery, says Black & Decker, can 
provide 25 wheel changes and still 
have plenty of reserve power left for 
starting. 

With a car battery delivering 12.2 
volts, I found that the wrench would 
produce some 70 foot-pounds of 
torque. That is, after 10 seconds of im- 


42-volt 
impact 
wrench 
for the road 


Split-ring retainer on '-in. drive takes 
special impact sockets, necessary for 
safety. Don't use regular sockets. 


pact load, it took 70 foot-pounds of 
force, registered by a torque wrench, 
to tighten any further. Black & Deck- 
er (3012 Highwoods Blvd., Raleigh, 
N.C. 27625) claims up to 100 foot- 
pounds. The 70 I got was ample to 
handle even the wheels on my %-ton 
pickup, so I have no complaints. 

One negative note: At first a little 
lubricant leaked from the tool's drive- 
shaft bearing, but that soon stopped. 
It was probably overlubricated to be- 
gin with. 

While the Black & Decker 9518 was 
designed primarily for car-wheel 
changing, you'll find many other uses 
for it. For example, it's unbeatable at 
running lag screws. Апа, with an ac- 
cessory impact chuck, you can drill, 
sand, and polish. It sells for about 
$100.—Richard Day 
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Bathroom too dim—or way too bright? 
Adding a canopy with a diffuser 
can solve both problems 


By SUSAN RENNER-SMITH 


Lighting a bathroom effectively is not as simple as it 
seems—especially with today’s decorating schemes. The 

_ old-fashioned, all-white bathroom may have been boring. 
But at least it was bright enough for the essential groom- 
ing tasks. 

A modern bath decorated in warm earth tones may not 
be. Those elegant, warm woods and rich-colored fixtures 
suck up light. Unless properly lit, such rooms can be dark 
and foreboding instead of warm and welcoming. 

Another contemporary style, the bold, jazzy look, is just 
as hard to light correctly. Primary colors, lively patterns, 
and shiny tiles may look harsh and glaring, tiring you out 
instead of pepping you up. 

Yet proper lighting is as important in the bathroom as it 
is in any other work room. The basic need is glare-free, 
shadowless light for grooming. But you may also want 
gentler light for when the bathroom doubles as a powder 
room. And at least one member of every family likes to 
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Bright colors and busy patterns aren't overwhelming, thanks to 
diffuse lighting from curved soffit over the vanity (above) and 
lighted soffits over the bath and bidet (left). 


Lid 
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Soft lighting (above) is still bright enough to offset the dark, 
light-absorbing vanity and wall. The same efficient, shadowless 
light is provided by the three light fixtures as by theater lighting 


read in the bathroom, so a good reading light is a nice 
touch. 

Careful planning can meet these needs while overcom- 
ing the problems caused by too dark, or too bright, contem- 
porary bathrooms. Diffused light is the first solution for 
both. It softens any harshness in bright bathrooms while 
letting you use as much light as needed to brighten up 
overly dark rooms. To provide diffused light, simply cover 
light fixtures with highly translucent, milky white glass 
or plastic (see photos for examples). | 

In most cases, diffused light is good even for the shad- 
owless task light needed for grooming. According to the 
lighting experts at GE, the best grooming light comes from 
fixtures on each side of the mirror as well as from over- 
head. Lights around the mirror can be enough to illumi- 
nate the average (under 75 sq. ft.) bathroom. And three 
properly placed, diffused light fixtures will do the job as 
well as a whole frame of dressing-room bulbs, according to 
GE. 

In the photos above, the mirror with theater lights has 
18 globe lamps of 15 watts each, giving 50 foot-candles 
of light on the face. The mirror lighted by diffuse fixtures 
has two 40-W, soft-white fluorescent lamps recessed be- 
hind plastic lenses. The triangular ceiling fixture houses a 

Continued 


Both uplight and downlight come from a fioating soffit. To 
achieve diffuse effect, mount two rows of warm-white fluores- 
cents above mirror. Bounce light from vanity aids grooming. 
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(right), which, of course, draws more wattage. But the incandes- 
cent bulbs surrounding the mirror can be placed on a dimmer— 
an advantage when guests use the bathroom. 


Mounting the Halo Power Trac vertically on a wall (above) is 
simpler than installing on the ceiling—and makes the track ideal 
for lighting bathroom mirrors. New, frosted-shade fixtures from 


60-W lamp. This is much less overall wattage than the 
theatrical lights. But thanks to the diffusers, which spread 
the light out evenly, this arrangement provides at least 80 
foot-candles of light directly on the face. 

Incandescent lamps can be used as well as fluorescent if 
they have diffusing lenses or frosted shades. For small 
mirrors, the side fixtures can be two wall brackets or hang- 
ing lamps, with a minimum diameter of six inches. They 
can take one 75-W or two 40—60-W soft-white bulbs in 
each. Sidelights should be centered 60 inches above the 
floor and at least 30 inches apart. 

Larger mirrors require three or four 60-W soft-light 
bulbs in separate diffusers across the top of the mirror. The 
total light strip should be at least 22 inches wide. The ceil- 
ing light (minimum diameter, 12 inches) should have 100- 
to 120-W total. Remember not to aim fixtures directly at 
the mirror—you'l produce glare.  . 

For a unique look, you might consider track lighting, 
especially when refurbishing an existing bathroom. 
Tracks mounted vertically can frame the mirror with ad- 
justable lights. The plug-in types make installation sim- 
ple, and newly available fixtures with translucent shades 
look especially handsome in the bathroom (see photos 
above). 

Another trick to remember in bathroom lighting is 
bounce light—the bonus light that's reflected from light 
surfaces such as ceilings or a light-colored vanity. If you 
are planning a dark color scheme in the bathroom, consid- 
er adding a light-colored sink or vanity counter below the 
mirror to bounce light up for grooming. 

А floating soffit, or canopy, is another good source of 
bounce light. Mounting fluorescents to the inner face of a 
soffit that's open to the ceiling is one of the most efficient 
ways to use light—you get the benefit of the light bounced 
off the ceiling as well as the direct light from the fixture 
itself. 

Bathroom soffits are designed to light the user's face, so 
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the same maker (right) provide a pleasant diffuse light. Height of 
the pendant fixture is adjustable with a detachable cord clip, so 
it can be raised and lowered for different levels of light. 


the bottom opening should be covered with a highly diffus- 
ing material that will scatter light toward the face. À wide 
bottom opening—from 14 to 18 inches—also helps illumi- 
nate the face. 

Fluorescent tubes can be mounted directly to the inner 
face of the soffit board or to the wall, or both, if two tubes 
are used. For best light reflection, paint the cavity behind 
the soffit flat white. 

Don't confine the soffit to the space above the mirror. 
Extending the canopy out over an adjacent toilet will pro- 
vide a glare-free reading light. 

Shower stalls and recessed tubs may also need task 
lighting. For safety, however, the switch should be out of 
reach of wet hands, and the light should be mounted in a 
recessed, vapor-proof housing. (The preceding advice as- 
sumes that codes permit shower and tub lighting.) Here, 
plug-in fluorescents may provide a margin of safety in wet 
environments over the live, screw-in sockets used for in- 
candescents. 

Replacing incandescent fixtures with fluorescents can 
also save you money. Substituting one 40-W, soft-white 
fluorescent fixture for four 40-W bulbs, for example, will 
save about $130 a vear on vour electric bill, says GE. One 
20-W fluorescent substituted for a 75-W incandescent can 
save about $40. 

But if you want the bathroom to double as a powder 
room, be sure you have at least one incandescent fixture. 
If you have shelves or a long vanity counter, add a small 
table lamp with a 40-W bulb that you turn on for guests. 
Or you can put a ceiling- or mirror-mounted fixture on a 
dimmer. Although there are now dimmers available for 
fluorescents, they are expensive and have certain wattage 
limits. It's best to use dimmers to control incandescent fix- 
tures only. 

Though these lighting tricks are simple, they can help 
transform your bathroom, making it surprisingly more 
pleasant and efficient. d: 
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Four new 


plans 


solar-project 


Easy-to-follow instructions 
make building these clever 
money-savers a snap 


By CHARLES A. MILLER 


Thinking about ways to trim your 
heating costs? Four low-cost, do-it- 
yourself plans from the Total Environ- 
mental Action Foundation (TEA) 
could help you achieve that goal. The 
plans are among the most practical 
available and include: 

Retrotrombe: A Trombe wall made 
by building a double-glazed structure 
over an existing south-facing masonry 
wall. The solar heat absorbed by the 
masonry is radiated into the house. 
The masonry wall should have no 
insulation, and the interior wall cov- 
ering should be in direct contact with 
the masonry. The cost of this project is 
estimated at $810 (for materials only), 
though federal and local tax credits 
could reduce the overall cost of this 
(and the other projects) considerably. 


Thermosiphoning air panel (TAP): 
A passive solar collector for use on 
exterior walls of wood-frame struc- 
tures. A black aluminum absorber 
panel behind the TAP’s single glazing 
collects solar heat, which enters the 
house through air-flow channels at 
the top of the assembly. Cooler room 
air enters at the bottom. At night, you 
close built-in vents so house heat 
doesn’t escape. Cost to build this 
project is $360. 

Sunspace: A sun room designed to 
provide supplemental heat in day- 
time. It can be used as an attractive 
addition, too—a playroom, dining 
area, or work space, for instance. It 
uses double glazing to trap warm air, 
which is blown into the house when 
the temperature in the sunspace ex- 
ceeds 80 degrees F. The sunspace 
should be closed off from the rest of the 
house at night, and protected from 
overheating during the hot months of 
summer by sheltering it from the sun 
with an opaque covering. Cost to build 
a sunspace addition is estimated to be 
$2,600. 


Batch heater: A solar water preheat- 
er, used to warm water above its 
source temperature before it’s fed into 
the regular water heater. It consists of 
a 30-gallon tank mounted horizontal- 
ly in a single-glazed insulated box. 
TEA says cool water can be warmed 
by 70 degrees or more with this 
design. The tank must be drained for 
winter and the water diverted inside 
the house—the plans detail ways to 
plumb the system to accomplish this. 
Cost to build: $300. — 

Each set of plans costs $9.95 and 
includes well-done construction draw- 
ings and booklets showing step-by- 
step details. Included, too, are tips on 
operation and maintenance of the 
projects and a general discussion of 
energy conservation. 

Each booklet contains a pre-con- 
struction checklist detailing common- 
sense measures that are sometimes 
overlooked, such as: 

€ Examining the existing energy- 
saving features of your house and 
ways to improve them before doing a 
solar project. 

€ Knowing local codes and build- 
ing-permit requirements. 

® Making sure the location for your 
solar project gets enough sunlight for 
the system to work properly. 

e Planning your work schedule and 
materials delivery to eliminate be- 
coming bogged down by unnecessary 
delays. 

e Ensuring that your home's struc- 
ture is right for the project. 

In addition, each booklet has a bill 
of materials with each item's estimat- 
ed cost and a list of tools you'll need. 
There is, too, a bibliography listing 
publications on related topics. Write 
to TEA at Box 29, Harrisville, N.H. 
03450. Н 


Annual savings using projects 
with various heat sources 


City Project Oil ($) Elec. ($) Gas ($) 
Nashville ^ Sunspace! 99 170 54 
Batch heater? 44 75 24 
TAP! 22 37 12 
Retrotrombe= 77 132 42 
Boston Sunspace! 116 199 63 
Batch heater? 39 67 21 
TAP! 29 49 16 
Retrotrombe? 94 161 52 
Denver Sunspace! 231 395 126 
Batch heater 51 87 28 
ТАР! 58 97 32 
Retrotrombe? 163 279 B9 
Tucson* Ѕипѕрасе! 136 233 74 
Batch heater? 60 103 33 
TAP! 34 57 19 


lin well-insulated 1,500-sq.-ft. house. 

?For household of four using 65 gallons daily. 

3Retrofitted to an uninsulated masonry building; requires 
exterior summer shading device. 

^Retrotrombe is not recommended for this climate. 
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THE THINKING MAN'S 
GUIDE TO 
CAR MAINTENANCE 


By JIM DUNNE 

and JACK KEEBLER 
DRAWINGS BY 
RUSSELL VON SAUERS 


Servicing 
< A-cars 


General Motors’ new A-car represents 
the state of the art in Detroit iron. 
However, if you’ve peeled back the 
hood on any new car recently, you 
know that it’s an intimidating sight. 
Most car owners figure that servicing 
these sophisticated vehicles is far be- 
yond their ability. Actually, the re- 
verse may be true. Sure, there are 
some jobs that require expensive tools 
or special training, but Detroit’s goal 
is to make its new cars a cinch to ser- 
vice. Most procedures require only 
hand tools and your car’s bible—the 
factory repair manual. 

To give you an idea of how much 
progress has been made in making 
servicing easier, we'll focus on four 
major components of the new A's that 
you might assume are too tough for a 
do-it-yourselfer to tackle: 

© Throttle-body-injection unit. 

€ Electronic control module (the 
on-board computer). 

€ Power rack-and-pinion gear. 

€ Automatic transaxle. 


The TBI unit 


The 2.5-liter (153 cu. in.) engine op- 
tion on the A-car is equipped with 
electronic fuel injection [PS, Nov. '82]. 


FUEL-INJECTION UNIT 
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The throttle-body-injection (TBI) unit 
mounts on the intake manifold; the 
heart of the unit is its injector. Rarely 
does anything go wrong with this 
part, but if the injector body started to 
leak, removal and replacement would 
be necessary. The procedure is easy. 
Before you replace what you believe 
is a defective injector, however, pull 
its electrical connections and clean 
the terminals. That may help. If not, 
remove the air cleaner. Take off the 
five Torx-head screws that retain the 
fuel-pressure-regulation housing. 


‘ (You'll need a special screwdriver, 


available at stores such as Sears.) Pry 
the injector up and out with two 
screwdrivers, one to form a fulcrum 
and the other to pry upward on the 
undercut notch that’s just in from the 
nozzle. 

To reinstall, use your hands (see 
drawing). Make certain the O-rings 
fit in place and the injector is com- 
pletely seated. 


The black box 


Probably the most feared compo- 
nent in new automobiles is the black 
box, the on-board computer. But this 
unit actually has a built-in self-diag- 


INSTALLING 
FUEL INJECTOR 


nosis capability. When there’s a prob- 
lem, the dash CHECK ENGINE light is 
energized. With this light you can 
pinpoint the reason for a rough idle, 
poor performance, or even a no-start. 
You think there’s a long list of spe- 
cial test equipment that taps into this 
diagnostic system? We went over to 
GM’s Service Development Center 
and talked to Ron Spies, a senior pro- 
gram developer. Spies showed us how 
to use a paper clip to tap the system. 
(Of course, use extreme caution to 
ensure the correct connections are 
made. Refer to your factory manual to 
avoid reducing your expensive com- 
puter to a lump of smoking plastic.) 
By shorting the A and B leads on 
the assembly-line diagnostic-link con- 
nector with the clip, he activated the 
diagnostic system. The CHECK ENGINE 
light flashed a code. It blinked once 
and paused, then flashed four more 
times. The code was thus 14. We 


ON-BOARD 
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POWER RACK-AND-PINION SYSTEM 
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scanned the code-14 flow chart in the 
repair manual, which gives a list of 
probable troubles. One of the prob- 
lems listed was a shorted coolant-sen- 
sor circuit. Sure enough, a peek under 
the hood revealed a disconnected cool- 
ant-sensor wire. 


The steering system 


The power rack-and-pinion steering 
system on the A-cars is a simple de- 
sign that works well. А control valve 
directs hydraulic fluid from the belt- 
driven steering pump to either side of 
the rack's piston. The integral rack 
piston converts this pressurized fluid 
into a linear force that moves the rack 
(and thus the wheels) to the left or 
right. 

Power-steering units are usually 
difficult to repair. There are many 
seals that can wear and eventually 
leak. Replacing them requires a pro's 
skill and knowledge. 

However, removing the rack your- 
self could save you a large chunk of 
the labor charges. You first remove 
the bolt that clamps the universal 
shaft to the rack stub shaft. To give 
yourself some elbow room, remove the 
air-cleaner assembly. Next, discon- 


BUSHING 
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nect the power-steering fluid pipes. 
Raise the car with a jack and support 
the front end with jack stands. Re- 
move both front wheels. Then remove 
the tie-rod ends from the steering 
knuckles. (Buy the special tie-rod-re- 
moval tool, and you'll save yourself a 
lot of unnecessary grief.) Disconnect 
the air-management pipe bracket 
from the cross member. Slide a hy- 
draulic jack under the rear of the en- 
gine-support cradle and remove the 
two rear cradle-mounting bolts. With 
the hydraulic jack, carefully lower the 
rear of the cradle by four or five 
inches. Remove the rack-and-pinion 
heat shield. Finally, remove the two 
rack-mount bolts and slide the entire 
assembly out through the left wheel 
opening. Now it’s time to take the 
unit to a local repair shop or dealer- 
ship. Installation is simply the re- 
verse procedure. 


The transaxle 


“Your automatic transmission 
needs work.” Few words from a me- 
chanic can strike more terror into 
your heart. You picture yourself tell- 
ing the family that the ski vacation 
is canceled—and you'll have to put 


that new roof on the garage yourself. 

The THM 125C transmission in the 
A-car consists primarily of a four- 
element hydraulic torque converter, 
compound planetary gear set, and 
complicated dual-sprocket-and-drive- 
link assembly. 

A new development in the C model 
125 series improves gas mileage. The 
torque converter in this unit contains 
four parts: a pump, turbine, stator, 
and pressure plate. That last item is 
not often found in automatic trans- 
missions. Its job is to provide a me- 
chanical (solid) coupling of the engine 
and transmission (planetary) gears. 
Earlier automatic transmissions 
without this feature are much less 
fuel efficient than manual transmis- 
sions because there is some loss of 
power from slippage at the fluid cou- 
pling of the stator and the turbine. 

Even this sophisticated new compo- 
nent has important service proce- 
dures owners can tackle. If you have 
serious trouble with the 125C, the 
best way to protect yourself is to read 
about your ailing slush box in the 
transmission-diagnosis and on-car- 
service sections of the factory repair 

Continued 
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manual. Flow charts headed by such 
titles as “Slips—Chatters in lst,” 
“Shifts 1-3 (Misses 2nd),” and “No 
Full Throttle Downshift 2-3” help 
determine the causes of problems. 
Armed with the manual, you can de- 
cide whether you need a pro’s help or 
the problem is an adjustment you can 
make yourself. 

You'll find that quite a few symp- 
toms can be traced to relatively sim- 
ple problems. Binding or wrongly ad- 
justed linkages can make a healthy 
transmission sound and act as though 
it’s about to attack your savings ac- 
count. As you can see from the illus- 
trations, shifting is controlled by a ca- 
ble. Wrong adjustment can cause an 
internal transmission leak. That us- 
ually leads to clutch or band slip. 

To install and adjust the 125C’s 
transmission-control cable, place the 
shift lever at N (neutral). Then place 
the transmission lever in neutral. 
Next, install the cable end on the pin 
through the transmission lever. Fi- 
nally, install the cable retaining nut 
on the pin. 
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Another important transmission- 
cable adjustment for the 125C is the 
park/lock control. This cable is part of 
the system that makes it impossible 
to move the transmission out of park 
when the ignition key is removed. To 
adjust it, place the column lever in the 
P (park) position and lock the column 
with the ignition key. Then place the 
transmission-control lever in the park 
detent position. Install the cable-to- 
shifter mounting bracket. The final 
step requires you to install the cable 
to the park/lock pin on the shifter and 
install the pin. To adjust the length of 
the park/lock cable, push in the ca- 
ble’s lock button. This may not seem 
like an important adjustment unless 
you've once been caught by an igni- 
tion key that was difficult or impossi- 
ble to remove. 

The other important cable adjust- 
ment is for the throttle valve (T.V.). 
Many of the symptoms of a wrongly 
adjusted T.V. cable could make an un- 
scrupulous or uninformed mechanic 
see big dollar signs. The transmission 
may not upshift, shifts may be de- 


layed, or the bands and clutches may 
chatter or slip. 

Checking the T.V.-cable adjust- 
ment requires a line-pressure gauge 
and a tachometer. First, install the 
line-pressure gauge and tach. Start 
the engine and check the line pres- 
sure at 1,000 rpm with the selector le- 
ver in P. You'll have to refer to the 
chart in the factory repair manual for 
the correct line pressure. Then, move 
the selector to N and run the engine at 
the same speed. The pressure should 
remain about the same. If it’s 10 psi 
higher than in park, an adjustment is 
probably needed. The final step is to 
increase the rpm to 1,400. Only then 
should the line pressure increase. Ad- 
justment is merely proper cable in- 
stallation. On the 125C, you simply 
depress and hold a metal adjustment 
tab. Then pull the cable against the 
cable-bracket slider and release the 
adjustment tab. 

Will Detroit ever make cars main- 
tenance-free? Not likely. But really 
difficult maintenance jobs may well 
become rare. 
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It took Delco-GM and Bose 
three years to design. 
Now it's an option for ‘83 


By LEN FELDMAN 


Author Len Feldman is a prominent 
writer and consultant for the hi-fi in- 
dustry, as well as technical consul- 
tant to the Electronic Industry Assn. 


It was the most mysterious invitation 
I had ever received. Bose Corporation, 
maker of hi-fi loudspeakers and other 
stereo equipment, was inviting sever- 
al writers in the audio field to its 
headquarters in Framingham, Mass. 
But this was not the usual press tour. 
I was also told that this would only be 
our first stop—and Га be gone for at 
least three days. 

A hint of what was ahead came 
when I learned our other two destina- 
tions: Kokomo, Ind., the home of Del- 
co Electronics, and Detroit, Mich., the 
location of General Motors. The spe- 
cifics came a few days later in the 
Bose conference room. It was there 
that Dr. Amar Bose, an MIT professor 
and founder of the company, revealed 
the details of a “secret project” that he 
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The ultimate sound for cars’? 


Super-stereo 


| Secret to the incredible sound of the Del- 


and his engineers had been working 
on for nearly three years. 

“Everyone has always told me that 
the inside of a car is about the most 
hostile environment in which to in- 
stall a stereo-sound system,” he said. 
“While that may be true if you think 
about road and wind noises, the high 
absorption of treble sounds, and the 
less-than-ideal seating positions of 
the driver and passengers, there's a 
positive aspect of designing a car ste- 
reo system, too. If you could get all the 
parts to work so that the sound was 
natural and realistic in a given model 
car, you could duplicate that sound 
quality in as many cars of that model 
as you pleased.” 

Designing a system for a specific 
car model requires the cooperation of 
the auto maker, however. So in 1979 
Bose proposed a joint venture with 
Delco, GM's electronics-manufactur- 
ing arm. The result is the Delco- 
GM/Bose Music System. 

"The acoustics, cubic volume, and 
listener positions are all fixed," added 
Dr. Bose. "That could lead to a better 
sound system than is possible in a 
home music system, where listeners 
may shift positions, room sizes, and 
furnishings, and loudspeaker loca- 
tions vary. 


co-GM/Bose Music System is separate 
speaker-amplifier module (above). Each 
module is acoustically tailored for a spe- 
cific location in a particular car. Four mod- 
ules are used in a system. 


"Our joint venture," he concluded, 
"offers the exclusive opportunity to 
know exactly what tuner, cassette- 
tape player, and preamplifier will be 
used with what power amplifier and 
speakers. But most importantly, it 
gives us the knowledge of where the 
listeners will be sitting, and the exact 
acoustics of the listening environ- 
ment. The project is truly an engi- 
neer's dream." 

Was he right? Could a car music 
system rival the sound and stereo sep- 
aration of the sophisticated home sys- 
tems we've become accustomed to 
hearing? 

To find out, I tried three new car 
models at GM's test track in Detroit: a 
Seville, Riviera, and Eldorado. The 
ride in each was superb, but the music 
was even better. I listened mostly to 
classical music, although the sampler 
tape that comes with the system has a 
bit of everything— from rock to elec- 
tronically synthesized music. I moved 
to each passenger position (yes, I did 
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IF YOU WANT CLEAN FRESH 
AIR OR YOU'VE UNPLUGGED 
YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN'T 
WORK, THEN READ ON. 


ls your indoor air fresh, clean and alive? In- 
door air pollution is becoming a national 
health hazard. Energy efficient airtight build- 
ings are stifled with stale polluted air which 
includes smoke, dust, pollen, viruses, and 
bacteria. Most of these pollutants are so 
small (under 5 micros) that they are not 
effectively removed by common small filter- 
fan units. Scientific tests show that these 
noisy inefficent units which emit chemical 
“citrus” odors are more like toys, and are no 
match for high-powered ionizers in thorough- 
ly cleaning the air we breathe. 


ANOTHER IMPORTANT DIFFERENCE 
You know how good and vibrant the air feels 
right after a rain storm with that crisp, fresh 
smell? Just like in the mountains, near a 
waterfall or at the ocean. That clean, alive 
fresh air is rich in something important that 
is missing or greatly depleted in our urban 
and indoor air. The missing element is nega- 
tive ions, nature's own air cleaners. Scientists 
claim that these amazing active ions are of 
great benefit to you and can actually make 
you feel alive, revitalized and alert while re- 
lieving depression, headaches and allergies. 
Negative ions promote sound sleep, learning 
and healing and even make plants grow better. 
In addition, hospitals use ionizers in burn 
units to destroy bacteria and reduce pain. 


Filter fan units do not emit negative ions. 
The COLLECTOR, by Zestron, creates 
trillions of these beneficial ions every 
second, while giving you the best perfor- 
mance, value and technology in air cleaning. 


THE ZESTRON BREAKTHROUGH! 
Most ionizers clean your air but leave an un- 
tidy deposit of pollutants on room and furni- 
ture surfaces near the ionizer, The COLLEC- 
TOR by Zestron takes ion technology a 
giant step forward by giving you superpower- 
ed ion output while depositing pollutants 
from your air on the collector panel. This 
easy to clean panel features a scientifically 
formulated surface that electrostatically 
attracts the vast majority of airborn pollu- 
tants to it rather than to the floor or walls 
near the ionizer. 


FRESH AIR 
BREAKTHROUGH! 


ZESTRON, THE LEADER IN ION TECHNOLOGY, ANNOUNCES 


SUPER-ION OUTPUT IN A BIPOLAR ELECTROSTATIC PRE- 
CIPITATOR. “THE COLLECTOR" COMBINES SPACE AGE 
TECHNOLOGY WITH TRUE VALUE AND PERFORMANCE TO 
IONIZE AND CLEAN YOUR INDOOR AIR OF HARMFUL, 
POLLUTANTS BETTER THAN ANY OTHER IONIZER. 


ADJUSTABLE OUTPUT-DETACHABLE 
COLLECTOR 

Some people prefer fewer ions at night. The 
COLLECTOR is the only adjustable bipolar 
ionizer that allows you to set the ion level 
to your personal preference, The detachable 
COLLECTOR allows you to place it where 
you want to protect desired surfaces and 
facilitate cleaning. The scientifically formu- 
lated surface instantly wipes clean unlike 
other bipolar ionizers whose porous surfaces 
absorb odors and unsightly grime. 


AMAZING DEMONSTRATION! 
Unplug your COLLECTOR and place a 
facial tissue on top of the collector panel, 
then place the ionizer unit and an ash tray 
on top of the tissue. Place a lit cigarette in 
the ash tray and watch the smoke rise into 
the air. Now plug it in, and amaze yourself 
and friends as the smoke barely rises above 
the ashtray and then nose-dives into and is 
absorbed by the tissue before it can enter 
the room air. This air cleaning is accomplish- 
ed entirely electronically with no moving 
parts! The COLLECTOR by Zestron is the 
only ionizer on the market that cleans the air 
powerfully enough to accomplish this test. 


SUPERPOWER OUTPUT 
The COLLECTOR by Zestron is the only 
bipolar collecting ionizer with superpower 
output. The thoroughness and speed of air 
cleaning increases with more ion output, and 
Zestron ionizers give you the highest output 
(without detectable ozone). Check the com- 
parison chart below. Don't buy any ionizer 
not stating Output using the industry stan- 
dard of ions/cc/ sec. at one meter, 


ADVERTISED 
IONIZER OUTPUT (1m.) COLLECTOR 
ions/cc/sec. 

The COLLECTOR 1,200,000 YES 
By Zestron 

JSA Bubble rer YES 
Aspen fr? YES 
Orbit ??? YES 
AirCarell 236,000 YES. 
lon Fountain 540,000 NO 
lon Cloud 350,000 NO 
lonosphere 350,000 NO 
Modulian 75,000 NO 
lon Breeze fre NO 


FREE ION DETECTOR 

A FREE remote ion detector comes 
with each ZESTRON to verify and 
compare output. When you place the 
detector next to a ZESTHON and a 
competitive unit, you will see greatly 
reduced or no output from the com- 
petitive unit! 


SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of 
high reliability design experience, is built in 
the heart of Silicon Valley, USA, using 
quality parts operating under low stress. |t is 
designed to give you space age performance 
and years of trouble free service. The COL- 
LECTOR operates anywhere in your home 
or office on regular current for pennies a 
month. It has no moving parts and nothing 
to wear out or replace. 


THOUSANDS OF SATISFIED USERS 
Don't you, your family and friends, deserve 
the healthy clean fresh air that Zestron ioni- 
zers have brought to thousands of satisfied 
users? Users write: 

"f simply cannot believe how much better I 
feel physically" Dr. E.K., DDS - MA 

"I smoke heavily and it has cleared the air as 
advertised" G.P - WA 

“I haven't taken the top off my nasel decon- 
gestant spray since using your product. | 
was previously a chronic user.” G.S. - SD. 
When you use your COLLECTOR, you'll 
quickly feel the difference it makes and 
smell the freshness in your air. You'll 
actually see the elimination of smoke and 
dust in your air! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in 
your home or office risk free for 30 days. 
You will probably want mora units, but if 
for any reason you are not satisfied, return 
the unit for a prompt and courteous full 
refund including your return postage. The 
COLLECTOR has a full one-year warranty 
on both parts and labor, excluding abuse. 


ADDITIONAL DEALERSHIPS 
AVAILABLE 

Reorders are pouring in, customers write: 
“We are enjoying the results of the first one 
and are ordering two more” Dr. J.B., M.D.-CA 
^Very pleased with the first unit...send two 
more” Dr. D.M., D.C. - CA 

“т a distributor for three other ion com- 
panies, and have to say | am extremely, ex- 
tremely impressed.” T-N. - CA. 

ZESTRON, the leader in ion technoloy, 
has created a unique DEALERSHIP PRO- 
GRAM. Call or write for details on this 
RISK FREE OPPORTUNITY. 


TO ORDER — FREE SHIPPING 
Send your check or money order for $119.95 
foroneor $104.95 each for 2 or more (CA res. 
add 6.5% tax) or credit card users may call: 
TOLL FREE (800) 372-1200 
In Calif, (408) 371-1200 


ZESTRON, INC. Dept. P-1 
667 McGlincey Lane 
Campbell, CA 95008 


Super-stereo 


[Continued] 


stop the car first), carefully listening 
for stereo separation. The system re- 
ally works—all passengers get true 
stereo at once. 

But the real revelation is the sound. 
It’s as good as or better than the best 


CR 


In-dash system contains atape player and 
AM-FM tuner. Only a front-to-back bal- 
ance control is used. Rear modules on 


Left and right channels seem balanced to 
all listeners due to directional characteris- 
tics of the modules. Module on the left 
side of the car is aimed at the listener on 
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home systems Гуе heard. The car’s in- 
terior, which began as an acoustical 
nightmare, has been transformed into 
a controllable “listening room.” The 
results are fantastic. 

The most obvious question after lis- 


i - 


back deck are aimed 


the right; the right module is aimed at the 
left listener. The same technique is used 
in the rear speaker modules (not shown). 
Left-right balance control isn't needed. 


at the back window 
and use it as a sound reflector. Front mod- 
ules are in the bottom of door panels. 


tening: How did they do it? The an- 
swer to that came from Joe Veranth, 
chief designer for Bose. 


Balancing act 


"The first step in the design, after 
ensuring that the car's interior was 
free of unacceptable resonances," 
Veranth told me, “was the problem of 
speaker placement." When the speak- 
ers are placed in the most "conve- 
nient" spot (as is often done with a 
retrofit stereo system), the driver 
hears mostly the sounds from the left 
channel while the front passenger 
hears mostly the right. "A balance 
control can't provide proper stereo 
balance for both listeners at the same 
time," Veranth added. 

The solution required a great many 
acoustical measurements, modeling, 
trial and error- and a manikin named 
“Morgan.” Equipped, with a pair of 
sensitive microphones for ears, this 
electronic listener enabled Bose engi- 
neers to determine the acoustic char- 
acteristics of individual vehicles. 

Sound picked up by the instrumen- 
tation microphones in Morgan’s ears 
was processed through a digital com- 
puter, then studied by a Bose-devel- 
oped computer program called Inter- 
val (Interpretive Visual Analysis 
Language). Result: separate high-per- 
formance speaker-amplifier modules 
for each position in the car. 

The placement and directional 
characteristics of the speaker mod- 
ules were chosen so a listener is closer 
to one speaker, but more directly on 
the radiation axis of the other speaker 
(see drawing). 

“It means the level of sound from 
each channel is equal for both the 
left- and right-side listener,” said 
Veranth. “The same arrangement is 
used for the rear modules [four amp- 
speaker modules are used in each sys- 
tem]. This precise speaker placement 
means a left-to-right balance control 
is not required.” 

To determine whether a speaker 
enclosure would be needed, identical 
speaker systems were mounted with 
and without enclosures. If the door 
panel alone would act as an enclosure, 
there would be little difference in 
sound and a separate enclosure would 
not be necessary. But after the test, it 
was obvious that specially designed 
speaker enclosures could improve the 
system substantially. 

In a compact car, for example, it 
would take 30 times more amplifier 
power (at 50 Hz) to get the same bass 
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All along you've heard there isn't much of a 
selection of low cost microcomputer course- 
ware. Well, do you want to learn Physics, 
Psychology, or Philosophy? Accounting or 
Auto Mechanics? Sociology, Supervision or 
Statistics? Economics or Electronics? How 
about English as a Second Language? Would 
you like to teach your children Math or Read- 
ing? If you do, then we have the educational 
programs for you—and at affordable prices. 

It's true there aren't many companies that of- 
fer full-length courses in subjects other than 
reading and arithmetic, and what is offered 
seems to be drills, tests, games, or simula- 
tions. What you really want is a course that 
covers the subject with, say, 16 full-length 
lessons called tutorial programs, where you in- 
teract with an expert programmer backed by a 
staff of experts. That's exactly what we have. 


ASK THESE QUESTIONS 


Why haven't you heard of us before? We're a 
public company that’s been trading over the 
counter for 16 years. We've been developing 
interactive learning systems since 1957. We 
sell hardware and software for interactive film, 
slide, video and computer learning to the 
educational field, vo-techs, industries, military, 
and several state and federal agencies. Our 
programs are used in all 50 states and even in 
some foreign countries! In 1975, we started to 
convert to the Talk & Teach Computer-Assisted 
Instruction (СА!) System, licensed Atari to use 
it in 1977, and in 1981 licensed Radio Shack 
to use our Talk/Tutor System. So, why haven't 
you heard of us? Frankly, we've kept a low pro- 
file. Until now. 

ls there something wrong with our software? 
Well, we don't ask you to enter your name so 
we can drop it into some later text. We don't 
ask you to type in your answer and refuse to 
accept it if it's not spelled just right. And, we 
don't branch around a lot when you make an 
error. Our programs simply let you know if 
you're wrong by proceeding only when you 
select the right multiple-choice answer. 

This proven learning-by-positive-reinforce- 
ment method lets you proceed quickly and 
smoothly through the programs, without a lot of 
cute tricks. But, if you're a devoted com- 
puterist or game freak you may be disap- 
pointed at the lack of motion in most of the pic- 
tures, or our special visual effects. We have 
some dandies, like the mushroom cloud that 
rises over Hiroshima in our History series, but 
your learning is not distracted by needless 
special effects. 


OVER 1000 PROGRAMS 


We have 64 courses of 16 half-hour pro- 
grams: 1024 programs! All are easy-reading, 


You and your family will enjoy 
learning in your home when you 


We have over 

1000 Educational Programs 
for use on your 

Atari 400/800 Computers! 


upper-and-lower-case. All are in Atari color. All 
are illustrated by frequent graphics, composed 
of special and regular characters. And, best of 
all, every frame of every program is accom- 
panied by high-quality, full-time audio narration 
by professional voice talent. David Stanton, 
James Mathers, Pam Barrymore. Recorded 
and played back, not synthesized or digitized! 


— If your child is having trouble with Reading or 
Math, or if he or she is exceptional, and 
could benefit from professionally program- 
med lessons or courses, then you need our 
educational programs for your Atari 400 or 
800 to help your child. 


— İf you want to build your math skills, we have 
programs on Numbers and their meanings, 
Addition, Subtraction, Multiplication, Divi- 
sion, Fractions, Decimals, Percents, Angles, 
Graphs, Word Problems, Algebra, Statistics. 
There are ten series in all, 160 math pro- 
grams. Again, all with color, pictures, and a 
friendly tutor's voice—all the time. 


—If your verbal skills need polishing, try our 
Talk & Teach programs on the alphabet, 
spelling skills, and every level of vocabulary; 
Sight Words or Learn by Phonics; develop 
Reading Comprehension skills from stories 
and articles. There's even a series on the 
Great Classics. 


—For self-development, try a 16-program 
course in Economics or Psychology. Or 
Supervision, Sociology, Counseling (Per- 
sonal, School, or Employee), Writing, 
Business, Philosophy, Government, World 
History, U.S. History, or Accounting. 


— For vocational skils, study our 16-program 
courses in Electronics, Fluid Power, Auto 
Mechanics, Shop, Carpentry, Construction, 
Meat Processing, Military Skills (64 pro- 
grams), and there are many more. 


YOU HAVE WHAT IT TAKES 


You'll need your Atari 400 or 800, and the 
Atari Cassette recorder. And to present the 
Talk & Teach programs you need the Educa- 
tional System Master cartridge: it's $25 from 
us, if you don't have one. 

We say these courses, which are recorded 
one program per side of C20 to C30 (half 
hour) cassettes, are the equivalent of a 
chapter, or perhaps an hours lecture. We've 
been told that by studying our Economics or 
Psychology course, a student could pass a 
secondary or college test for credit. Many who 
have such credits never learned all that's in 
these courses. And while some of our courses 
have 1980 copyrights, most are 1981 and 
1982. In U.S. History, for example, you'll learn 
about America's foreign policy during the 


Stop 
Playing with 
Your Atari 


Falklands crisis as well as that in the Mideast in 
1982. And we're putting this information at 
your fingertips. 

Not sure whether you agree more with Ra- 
tionalists or Existentialists? Do you commit 
logical fallacies? Try our Philosophy course. If 
you're not sure about neurosis or psychosis, 
classical or instrumental conditioning, then you 
need our Psychology course. Just how in- 
dependent is the Federal Reserve? Get Eco- 
nomics, Program 12. Confused about the 
changes in traditional roles of political parties? 
It's Government 5. And let our tutor tell you pa- 
tiently and clearly about measures of disper- 
sion and central tendency. Our Statistics goes 
through F tests. We even have 16 full-length 
audio-computer programs with Spanish words 
and phrases. 

Remember, these are all for your Atari! Yes, 
we've done programs for TRS80 Model |, Ill, 
Color, for the Apple and T. |. But that’s another 
story. 

Would you like to do something more than 
play games on your Atari? Tired of squeaks and 
robotics and want to hear a human voice? Do 
you want to further your education or help your 
children along in theirs? Now you can. For just 
$9.90, we'll send you one cassette with 2 pro- 
grams from the course of your choice, 10096 
guaranteed to work in your Atari, and you can 
try us out. Better yet, get one full course of 16 
programs on 8 cassettes for only $59.90. For 
full documentation, 32 pre-post tests, fancy 
binder, 8 cassettes with 16 programs of the 
course you want, send $79.00. That's less 
than books and tuition for most college classes. 
And we offer a 10 day, 10096 exchange allow- 
ance. Does your alma mater? Send us your 
check, or call us at (405) 288-2301 with your 
Visa/Master Card number. We'll send your 
educational software pre-paid. Please allow 15 
days delivery. Or see your Atari dealer. He 
may have some of our courses in stock. 
You've got nothing to lose but your games! 


DORSETT 


Educational Systems, inc. 
P.O. Box 1226, Norman, OK 73070 


(405) 288-2301 | EA) 
E 


Atan та а trademark of Atan, inc Atan 400 and Atan BOO are 
trademarks of Aten, inc Al references should be so noted 
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TOP 10 ARCADE GAMES 


VIC-20 TAPE PROGRAM SALE!! 


Rank Name | 
1. Super Paratrooper (Fantastic) 


2. Exterminator-Plus 

(Better than Centipede) 

Cricket (Better than Frogger) 

3-D Hackman (3-Dimensional) 
Snackman (Better than Packman) 

Bug Blast (Creepy) 

Anti Matter Splatter (Nuclear Disaster) 
Bombs Away (Great) 

3-D Maze-Escape 

Krazy Kong 


о «Qo mg Uc f» 


— 


List 
$24.95 
$24.95 


$24.95 
$24.95 
$19.95 
$19.95 
$24.95 
$18.95 
$16.95 
$16.95 


Sale 
$19.95 


$19.95 


$19.95 
$19.95 
$15.95 
$16.95 
$19.95 
$15.95 
$14.95 
$14.95 


BUY ANY FOUR — DEDUCT 10% MORE 


VIC-20 ACCESSORY SALE!! 


1. TRACTION-FRICTION LINE PRINTER This new COM-STAR 
deluxe printer, prints 8'4" x 11” full size letter quality single, 
roll or fan fold paper, labels and etc. Impact dot matrix bi- 
directional 40, 66, 80, 132 columns. Includes interface cable 
that plugs direct into the VIC-20 computer, no other costly in- 
terface is needed. List $599.00 — Sale $399.00. 


2. UP TO 60K EXPANSION MODULE Aero Space designed —6 
slot—add up to 6 cartridges— switch select any program. 
Start and stop any program with reset button — пої necessary 
to remove cartridges or turn off computer, saves time, televi- 
sion and computer (one year warranty) List $149.00 — Sale 
$89.00. 


10 DAY FREE TRIAL 
WE HAVE THE LOWEST PRICES 
ONE DAY DELIVERY EXPRESS MAIL 
FREE CATALOGS 

» WE LOVE OUR CUSTOMERS! 


PROTECTO 


ENTERPRIZES *"^cronvomecn 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 


Bü COMPUTERS S 
Buy By Direct Mail  *| 
1-800-841-0860 

| Call for your Discount Prices 
By SMITH-CORDNA о 


The Thompson Vocal Eliminator can actually remove most or 
| virtually all of a solo vocalist from a standard stereo record and yet 
| leave most of the background music untouched! Not an equalizer! We 

can prove it works over the phone. Write or call for a 24 page 
brochure and demo record. 

Write to: LT Sound, Dept. PS. P.O. Box 338, Stone Mountain, 

Phone (404) 493-1258 


GA 30086 COST: $349.00. 


TEXAS 

| |... INSTRUMENTS 
| FRANKLIN ° ATARI ° TRS-80 
| M ICRO MAN AGEMENT is super sensitive _ 4000/0 and 
оқюлтл SYSTEMS, INC. epson ||| "ез, н 1900 Goren 2 
| PARCEL DIVISION DEPT. NO. 14 its very finest FUN & PROFITABLE! 
2803 Thomasville Rd. East * Cairo, Georgia 31728 SOND) OOOO 7 i 0E ETE d MT rese 
912-377-7120 т 


This season White's 


and 5000/D Series 2 
Electronics offers 


8 2. 
Other gifts for the 


White's Electronics, Inc. Sweet Home, OR 97386 
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— Merry Christmas Ty 


Super-stereo 
[Continued] 


output without the enclosure. But the 
enclosure offers many other benefits 
besides better bass. It guarantees con- 
sistency from one unit to the next, and 
it physically protects the speaker 
from hazards such as water inside 
doors or objects tossed into the 
trunk. 

Perhaps the greatest benefit of all, 
however, is the opportunity to include 
more-complex acoustical elements in 
the design. A carefully tuned port al- 
lows greater output without distor- 
tion by decreasing required speaker- 
cone motion for a given sound level. 
And an equalization circuit boosts 
some frequencies while attenuating 
others. The strategy here was to care- 
fully measure the response of the sys- 
tem within the car, then apply active 
equalization to remove the problems 
caused by the car’s acoustics. 

Then there were the “little” prob- 
lems: The tuner had to be matched to 
the antenna. The loudness control 
could be optimized only with the 
knowledge of what sound-pressure 
level will be created by a given audio 
signal. Overload-protection circuitry 
had to be tailored to the maximum 
output of the power amplifiers. The 
special digital circuitry in the power 
amplifiers couldn’t interfere with tun- 
er performance. 

And finally, after all of these pre- 
liminary design problems were 
solved, there were other practical 
ones that popped up. Frequency re- 
sponse changed with directional char- 
acteristics of the speakers. That 
meant final speaker locations had to 
be adjusted again after equalization 
was completed. Selection of grille ma- 
terial to match upholstery required 
yet another round of equalization. 

Even the wiring harness in the car 
caused performance changes that had 
to be evaluated before freezing the fi- 
nal design. 


And now you can buy it 


After years of work, the Delco- 
GM/Bose Music System is complete. 
Delco’s Electronically Tuned Receiver 
with built-in cassette player mounts 
in the dashboard. Two speaker mod- 
ules are installed in the lower section 
of the front doors, the remaining two 
are installed in the rear package 
shelf. Each module contains three 
separate components: a reflex enclo- 
sure specifically designed for each car 
model, a helical voice coil wide-range 
speaker driver, and а 25-watt “two- 
state modulation” amplifier (see box). 
The characteristics of each amplifier 


are specifically matched to the indi- 
vidual car model and even to the 
speaker location within the car. 

As you might guess, this system 
won't be available for the Chevy 
Chevette. For 1983, it will be avail- 
able as an option at the time of pur- 
chase in the Cadillac Seville and El- 
dorado, Buick Riviera, Oldsmobile 
Toronado, and Chevrolet Corvette 
only. It's possible that eventually the 
system will be designed for other GM 
models. Obviously, since each system 
is customized for the model car in 
which it is installed, it won't be possi- 
ble to add the unit to any other. 

Price? The Delco-GM/Bose Music 
System is $895— not bad for the finest 
sound system ever to hit the road. 5] 


Two-state amp 


While Delco's Electronically Tuned 
Receiver unit has several outstand- 
ing features, | was most intrigued 
by the unusual power amplifiers 
used in each of the modules. 
Mounted within the individual en- 
closures, the amplifiers had to be 
small in size, despite the 25-watt 
power-output requirement. Fur- 
thermore, correct car-assembly 
practice required that no direct 
"heat sinking" to the car body itself 
be used to cool the amplifier. 

Known as two-state amplifiers, 
the amplifiers in these systems op- 
erate by switching very rapidly be- 
tween two "states," with the out- 
put transistors either fully on or 
completely non-conducting. With 
the transistor fully on, current 
flows out to the speaker load but по 
voltage appears across the transis- 
tor; no power is dissipated within 
the transistor itself. When the tran- 
sistor is off, voltage appears across 
the transistor but no current flows 
from it; so again no power is dissi- 
pated. While this description fits 
earlier so-called switching or Class 
D amplifiers, in this design a signal 
(negative feedback) is used to en- 
sure flat response and low distor- 
tion, just as in conventional high- 
fidelity solid-state amplifiers. The 
on-and-off switching in a two-state 
amplifier is essentially digital in 
nature. 

In addition to power amplifica- 
tion, the active equalization circuits 
included with the amplifier provide 
the processing of the audio signal 
needed to match the acoustical re- 
quirements of the particular loca- 
tion within the car. The signal-pro- 
cessing circuits are actually differ- 
ent between the front and rear am- 
plifiers.—L. F. 


Designed 


Regency 2 
Scanner S professional 


Our radios deliver the kind of performance you need. For 
rugged day-to-day operations in practically any type of "w 
environment. Regency scanners can take it. So they're the F ЧҮ А, 
first choice of professionals all around the country. f EEE 

And when you think about it, what else would you { چ‎ 
expect from the only professional two-way radio 
manufacturer їп the scanner business. We've taken the 
features you want, and incorporated them into our 
scanners. . . . base, mobile and hand held. 

So listen to your channels on your choice of a wide 
variety of models and prices from Hipenoy — — makers of 
the worlds first transistor radio. 


ecce: 


d ЖТ 
us 


CE 


ке "4 lw Electronics, Inc. 


7707 Records Street 


Indianapolis, Indiana 46226 Model M100 
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хат View ~ 7 


Systems 


STAR VIEW MODEL 12K 
* Complete System 


* Easy to Install 
e Reasonably Priced 


e UPS Shippable 
Weight 125 Pounds 


e More than 100 
Channels Accessible 


THE STAR VIEW 12K SYSTEM KIT CONTAINS: 
e12 Foot Antenna 
e Azimuth Elevation Mount 
e 24 Channel Receiver _ 
*120? Low Noise Amplifier 
e Feed Horn 
e Cables & Connectors 
e No Modular Included 
(May be ordered separately for $ 79.95) 


Available through your local Craig Star View dealer * Call or write for information * 
Dealership inquiries welcome * Price subject to change without notice. 


H&R COMMUNICATIONS, INC. Subsidiary of Craig Corp. 
Route 3, Вох 1036 _ Call 800-643-0102 
Pocahontas, Arkansas 72455 or 501-647-2291 


$2595.00 
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With a snap of the fingers, lights go on or off. 


30-day money back guarantee | 
Easily installed in place of your regular light switch. 


Audiolite™! The new way to turn your lights on and off 
without touching a switch, When the switch hears a sound 
it turns on the lights and keeps them on as long as the 
sound persists. Acluating the switch starts a clock which 
works on a time control. Includes dimmer control and 
manual on/off positions, Install s ir place of your Напі 
switch, and connects to the same 2 wires. Requires a stan- 
dard 2-hole face plate, the same used on ordinary electric 
outlets. Audiolite has solid-state microcomputer circuitry 
to ensure years of trouble-free service. 1 year warranty 


Send check, money order or credit card number to 

LS&S ry i LII EI шш шш шын шш ыш шш иш эн шн 
L2 Ага 

PO Box 673, Norihbrook, IL 60062 


Send MAU DIOLITE(s) at $32 00 each-plus $2 50 for post- 
age and handling (ог $88.00 for 4 Audiolites. plus $4 50 for postage 
and handling: within US A IL residents add 6% sales tax 


Name 
Address. 


га. | --— M ———— = [n [ Zip 
Allow 6 weeks lor delivery Add 2-3 weeks il paid by check 


_ Visa ,. MasterCard Signature —— 


[required on credit card purchase! 
Credit card no В Вр Gate 
ORDER TOLL FREE 1-800/323-6556 Ext. R-23 
in Wines. call 1-BOO/942-6345 Ext R-Z3 


Б „авав ва (24 Ours. including Saturdays and Sunday] ев шш am em edi 


f Telephone Listening Device 


Record telephone conversations in your 
office or home. Connects betwe een any | 


СО з accept. For catalog of transmitters, voice scramblers 
and other specialty m enclose $2.00 to USI Cor гр. 


] Ре PROGRAMMER 


Train at home in spare time! No previous 
experience needed! Now you can learn | 
it all! Computer programming... 
computer applications... computer 
games...everything you ever wanted 
to know about computer operations. 
Use hundreds of programs already 
available or write your own...budget- 
© ing, real estate, bookkeeping, ex- 
penses, investments, interest, taxes, 
shopping lists, vacation planning, ad- 
à dresses, phone numbers...even for- 
7 eign languages and graphics. Ex- 
perts explain everything in easy-to- 
understand language with step-by- 
step directions. Timex computer in- 
cluded with your training... plugs in- 
ae tO апу | TV. Send | for free fe facts! Tm 


perantan f Ics COMPUTER R TRAINING, Dept.PCOC2 


BEAL 


Rush free facts how | can learn computer applications, 
programming and operation at home in spare time. | 


МИШ -n Age 
MEME I m umi > س جوا‎ E ج‎ | 


| City/State/Zip 
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ВТО & BYTES 


By WILLIAM J. HAWKINS 


CP/M gets graphics 


I've been using a CP/M-based personal 
computer for years. It means my system 
is completely compatible with thousands 
of professionally written programs. For 
most purposes, that’s great. But when it 
comes to graphics—producing pictures— 
my kids and their crayons get better re- 
sults. 

There are lots of computers capable of 
producing excellent graphic images: in- 
expensive models such as ones from 
Atari, Tl, Commodore, and Apple; and 
some of the newer, more elaborate ma- 
chines from Hewlett Packard and Zenith. 
But for the bulk of CP/M-based personal 
computers, you'll draw blood before you 
draw a pie chart. 

Now that's changed, with a program 
called Graftalk written by the Redding 
Group for distribution by Lifeboat Asso- 
ciates (1651 Third Ave., New York, N.Y. 
10028). It's a CP/M program that takes raw 
data and converts them into color graph- 
ics: Pie, bar, or line charts are instantly 
produced for easy interpretation of nu- 
merical data. 

The Graftalk program comes close to 
being a new language. Extremely simple 
commands can be given to produce a 
rather complicated chart: Type РЕ as a 
command and you've got a pie chart. 
Change your command to BAR or PLOT, and 
the graphics for those displays come up 
just as easily. (The charts here show how 
it's done. The commands you give are at 
the top of the screen. These are the actual 
results from an H-P plotter.) | 

The numbers it uses can come from the 
keyboard or they can come from files of 
data saved on the disc. These files could 
have been created by other outside pro- 
grams. If you've used a spread-sheet pro- 
gram to work out expenses, fer instance, 
the numbers can be used by Graftalk to 


COMMANDS 


DATAFILE SALES DAT * 
TITLE: MONTHLY SALES 
X NAME 1981 

Y NAME UNITS SOLD 
PLOT C5 


MONTHLY SALES 


graphically illustrate your downward 
slide to the poorhouse. All scaling—to 
make the highest and lowest numbers 
displayable on the chart—is done auto- 
matically. 

Graftalk reserves a number of com- 
mands for changing the resultant graph in 
some way. You can add a heading, speci- 
fy shaded sections, emphasize a particu- 
lar area (pull out a slice of the pie to draw 
attention to it, for example), and have leg- 
ends automatically placed on the draw- 
ing. There's even a joy-stick mode for 
placing text anywhere on the screen with 
a paddle control. 

Naturally, to use Graftalk, your system 
must include a device for reproducing the 
graphics display: a graphics CRT, printer, 
or plotter. An INSTALL program, which 
is supplied with the disc, tailors Graf- 
talk to work with any specific gear you 
choose. 

Graftalk will not help you create vivid 
video games on your business-oriented 
computer. But it will make child's play of 
displaying complicated results in a mean- 
ingful way. Price: $450. 


Nibbles 


€ Just about any school can teach a 
human to work with a computer. But only 
at Pennsylvania State University can a 
computer be taught to work with another 
computer. That's where Dr. Robert Ow- 
ens has perfected a system that enables 
dissimilar computers to work together. 
Preliminary tests successfully teamed 
DEC computers with an IBM network 
system. 

That's technically very difficult to do. 
But at the University of Vermont, Asso- 
ciate Professor Garrison Nelson has at- 
tempted the impossible with a program 
called Calliope; it's designed to make po/- 
iticians work together. The program sorts 


COMMANDS 


DATAFiLE PLANT DAT 
TITLE XYZ INDUSTRIES 

X NAME PLANT 

Y NAME INDE 

X LABEL NY N] CT MA PA RI 
LEGEND AUTO: Producmeity Levi * Prom Level. Absentee Levels 
BAR C2 CICA 


GDATA 
(nee BAR CHART 1} 
REND 


XYZ INDUSTRIES 


Preduct ivi ky Laval AA Profiti Laval 


же 


through its data base of timely political in- 
formation and predicts how congressio- 
nal votes will go on an issue. If the results 
are not to the politician’s choosing, the 
program will tell whose vote is needed to 
swing things the other way. ("For the peo- 
ple, by the people" ?) And speaking of pol- 
iticians . .. 

9 Artificial intelligence will become the 
major growth area for computers in the 
1980's, according to a study done by Brat- 
tle Research Corporation. Reasons for 
this conclusion: an enormous drop in 
hardware costs making artificial-intelli- 
gence technology commercially viable, 
the rapid commercialization of computer 
products, the lack of programmers, and of 
course, the inherent capabilities of a 
smart computer. 

Meanwhile, scientists at Columbia Uni- 
versity are preparing to build a "super 
computer’’—far more powerful, they say, 
than the fastest existing machines. In- 
stead of one central processor, it will use 
many, intermingled with memory. That 
will allow simultaneous operations. And 
according to Dr. Elliot Shaw, head of the 
project, such a machine "might spend a 
few minutes to do something that would 
now require a year's work." 

€ Two new computer networks: The 
American Medical Assn. is now on-line 
over the GTE Telenet Medical Information 
Network. Physicians can get instant, up- 
to-the-minute info on drugs and diseases 


COMMANDS 


DATAFILE BUDGET FIG ° oF 


TITLE’: BUDGET FOR 19TT BEN 
LEGEND AUTO EQUIPMENT OFFICE EXPENSES ADVERTISING SALARIES & 
ANE OTHER. EXPENSES 

1 


@DATA 
see PIE CHART | 


BUDGET FOR 1977 


- 
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or use its electronic mail system ($100 per 
year, $25 per hour of use). Agristar, from 
Radio Shack, is for farmers and ranchers. 
This system gives you data on agricultur- 
al marketing, production technology, 
news, weather, and electronic mail. Sign- 
up cost is $200. 

€ Finally, a company called Farmtron- 
ix (555 Absaraka, Sheridan, Wyo.) is 
"steaking" its reputation that ranchers 
will think the new Cow Calendar program 
is “udderly” fantastic. It tracks the history 
of up to 250 critters on a range of subjects. 
| don't have a price, but you can bet they'll 
milk it for what it's worth. 


New add-ons 


After a two-year study of 500 people 
who work with computer terminals, re- 
searchers at the New Jersey Institute of 
Technology found that 20 percent of the 
subjects became "'addicted'" to their 
CRT's. 

If you're like me and afflicted with the 
same problem, take heart. Manufacturers 
are supplying us with a steady stream of 
new gear to help support our habit. Like 
these: 


ET ELE 


Letter-quality printers that run at high 
speed usually mean big bucks. Exception: 
This Radio Shack Daisy Wheel DWP-140 
model types about 30 characters per sec- 
ond but costs just $1,495. A 15-inch plat- 
en accepts wide paper. 


It all fits on a 12-inch chassis, but this RCA 
micro-disc development computer sys- 
tem has a 32K memory, power supply, 
and two 3.5-in. micro-floppy drives that 
hold up to 645K each. BASIC and Assem- 
bly languages are available. The entire 
system is priced at $3,995. 


Printing on fan-fold paper is easy—the 
computer does it. Reading it is difficult— 
left to fumbling humans. But Transmatic 
(Box 186, Roxbury, Conn. 06783) is motor- 
ized, moving up to a form a second past 
your eyes. $368. 
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PERSONAL COMPUTERS 


VIDEO SYSTEMS 
ALARMS 


SECURITY | 
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SEND COUPON OR CALL TOLL FREE 
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8004461640, 


In continental U.S., Puerto Rico and Virgin Islands. 
In Virginia call toll free 800-552-3961. 


Send me your free catalog 

by Third Class mail. 

Rush me your free catalog. 

I'm enclosing $1 for First Class mail. 
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1 Crutchtield Park, Dept. Р. Charlottesville, МА 22906 
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LOOK AND LISTEN 


By JOHN FREE 


unc ANTENNA DISH 
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4 wae NT 
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TV from a dish 

Dish-shaped TV antennas such as Gener- 
al Instrument's four-foot parabolic above 
will appear on the roofs of homes sooner 
than expected. This compact design is 
slated for direct-broadcast-satellite (DBS) 
service—microwave TV beamed from 
space directly to homes—sometime next 
year. Jumbo dish antennas, nine feet and 
up in diameter, are also appearing in 
more back yards [PS, Nov. '81] and on 
apartment complexes for satellite master- 
antenna television (SMATV). And pint- 
size dish antennas for pay-TV multipoint- 


distribution-system (MDS) signals, which 
are beamed from ground transmitters, 
may multiply soon, too. 

G.l.'s dish entry is a joint effort with 
United Satellite Television to start a pay- 
TV satellite-to-home service in 1983— 
three years before some eight other firms 
begin DBS service. Initially, the United- 
G.l. service will cover the northeastern 
U.S. But by 1987, through expansion, 
United-G.l. hopes to reach about 95 per- 
cent of the homes not wired for cable-TV 
service. 

scrambled satellite signals from the 
dish antenna's low-noise converter 
(drawing) will be fed to an indoor receiv- 
er. A plug-in addressable decoder, 
through a phone link to central comput- 
ers, permits pay-per-view programming. 
With the right code fed into your decoder, 
for example, you could watch a major 
sporting event. 

Dish antennas for later (mid-1980's) 
DBS systems will be only 2.5 feet in diam- 
eter and will work with future high-power 
(200 watt) satellites. By contrast, the Unit- 
ed-G.l. system will use medium-power 
(50 watt) satellite transmitters. Current 
Earth-station dishes must be nine feet or 
more in diameter to collect weak signals 
from the five-watt satellite transmitters 
now in orbit. 

Still ahother microwave alternative to 
cable TV may be tested soon. CBS and 
Contemporary Communications Corp. 
have requested FCC authorization to test 
MDS frequencies (2.5 to 2.7 GHz) for 
fixed-site pay TV in several cities. Com- 
mon-carrier MDS is often used for single- 
channel pay TV, such as HBO. CCC says 
it's devised a new adjacent-channel trans- 
mission technique that could beam four 
to eight TV channels into a small rooftop 
antenna. The MDS frequencies could also 
carry high-definition TV [PS, Nov. '81], 
and many non-video services, says CCC. 


Multipath killer 


Push buttons on Carver Corp.'s hi-fi gear 
often have unusual labels. During the past 
decade some remarkably effective cir- 
cuits such as "sonic holography” ['"High- 
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tech Hi-fi," PS, March '81] and Carver's 
so-called "auto correlator” noise-reduc- 
tion system have appeared. 

Now the firm's latest FM tuner, the dig- 
ital-readout TX-11 (photo), has two 
switches, under the joint label ASYMMETRI- 
CAL DETECTOR, called NOISE REDUCTION and 
MULTIPATH REDUCTION. Reflections from 
buildings and other obstructions can 
produce multiple FM signals (multipath) 
that distort audio. And when stereo-FM 
signals are weak, the background hiss can 
make music unlistenable. 

Switching noisy stereo FM to the mono- 
phonic mode will cut background hiss. 
But Carver has devised circuits that main- 
tain the stereo illusion, reduce noise, and 
minimize multipath distortion, as well. 
For patent reasons, the firm isn't disclos- 
ing details. But apparently playing a role 
in the circuits is a charge-coupled device 
(CCD). These semiconductor chips can 
serve as a solid-state substitute for TV 
camera tubes [PS, Jan. '82], or they can 
electronically delay signals. According to 
Carver Corp., the TX-11 can convert previ- 
ously unlistenable stations into accept- 
able hi-fi. 


Quick looks 


© Digital-audio-disc (DAD) players [PS, 
Nov. '81] are rolling off assembly lines for 
the Japanese market. In Japan, Sharp in- 
troduced its 13-by-six-by-nine-inch DX-3 
machine for $635. DAD's are 4.7 inches in 
diameter and are "played" by a beam 
from a semiconductor laser. Music is en- 
coded in a digital format on plastic-pro- 
tected disc surfaces. The DX-3, which can 
be programmed to automatically play 20 
selections, should join a flood of DAD 
players expected to be introduced in the 
U.S. next year. 

9€ Pulse-code-modulation (PCM) tape 
machines use digital-encoding technolo- 
gy similar to that of DAD's for super-fidel- 
ity hi-fi. Sharp has also unveiled a proto- 
type PCM tape recorder in Japan that can 
capture 60 minutes of music on a regular 
C-60 audio cassette. High-density PCM 
signals are recorded and played back with 
16 thin-film heads. Sharp has also intro- 
duced a PCM adapter for video-cassette 
recorders that is expected to sell for less 
than $800. Such adapters, which now cost 
considerably more, put PCM signals in a 
format suitable for VCR decks. 

® Hi-fi approaching the quality of PCM 
hardware should be available for stereo- 
sound TV in Sony and other Beta-format 
VCR's in 1983. New stereo Beta decks, 
shown in prototype form last summer 
[PS, Nov. '82], will combine an FM-stereo 
signal with the video track. The new ste- 
reo recording method achieves extraordi- 
nary fidelity compared with the ordinary 
VCR audio track. New stereo Beta tapes 
will retain this monophonic (or stereo) 
track for compatibility, making cassettes 
that have three separate language tracks 
feasible. 

© General Electric's prototype Com- 
band hardware compresses two cable-TV 
channels into the spectrum space used by 
one. Comband will enable cable-TV oper- 
ators to double capacity without rewiring 
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КІ can show you how 


to make money 


repairing small engines! 


There's plenty of opportunity for 


the man who can service 


mowers, garden tractors, chain saws, 
outboards, mopeds, motorcycles, 
snowmobiles, etc. 


There are 50 million small engines out 
there, and many are waiting for qualified 
servicemen to fix them. NRI can give you the 
training you need to cash in on this opportun- 
ity, and you learn at home in your spare time, 
at your convenience. 


Includes 5 HP Engine 

You learn by doing with NRI “hands- 
оп” training. As part of the NRI Master Course, 
you get a brand-new 5 HP Tecumseh commer- 
cial engine to work on. You learn to diagnose 
problems, tuneup and adjust, even tear down 
for valve and ring jobs. And your training 
includes professional tools like an inductive 
tachometer, volt-ohm meter, torque wrench, 
valve spring and ring compressors, complete 
wrench set, and more...all to equip you for 
learning and earning. 


Choice of Two Courses 
NRI's Basic Course puts special em- 


phasis on lawn and garden equipment, teaches 


you the theory and practice of ignition, lubri- 
cations, cooling, and starting systems. Its 30 


“bite-size” lessons con- 
centrate оп one subject | 
at a time to let you 
move at your own pace, give you 
greater clarity and faster learning. 

The same teaching techniques give you 
advanced training on the 45-lesson master 
course...training in the repair and servicing 
of a wide range of other motors including 
generators, industrial equipment, even motor- 
cycles. You learn to service electrical systems, 
transmissions, clutches, power take-offs, and 
more. 


Exclusive Pactory Training 
Although not required for graduation, 
your Master Course includes five intensive days 
of optional training at the Tecumseh Factory 
Service School. Here, you'll work with master 
technicians and instructors, getting first-hand 


Covers both residential and com- 
mercial fields, including lessons on solar 
heating, heat pumps, etc. Complete with 
professional tools, including top-grade 
vacuum pump, system analyzer, tubing 
and joint tools, leak detector, and more. 

Electrical Appliance 

Servicing 

Good appliance people are hard to 
find. NRI trains you for your own full- or 
part-time business fixing everything from 
toasters to microwaves and refrigerators. 
Includes professional tools and instru- 
ments. 


Other income opportunities from NRI. - 


experience in subjects like solid-state testing, 
transmissions and transaxles, engine tear- 
down, two and four cycle carburetors, magneto 
theory, troubleshooting, and more. All de- 
signed to prepare you for success. 


Send for Free Catal 
Find out for yourself how much NRI 
training can do for you. Send for the free 


| catalog with all the facts, descriptions of each 


lesson, and factory training curriculum. No 
salesman will call. Get started on your future 
today! If postcard has been removed, write to 
address below. 


Auto Repair and Servicing 

À qualified mechanic can work just about 
any place he wants. NRI trains you at home 
from headlight to rear bumper with pro tools 
included. Approved by Richard Petty, NRI au- 
tomotive consultant. 

Building Construction 

Save up to 5096 building your own home, 
get a better job, even start your own contracting 
business. Covers everything from foundations to 


| rafters with practical projects emphasizing 


energy-efficient construction. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue, 
Washingtori, D.C. 20016 


We'll give you tomorrow. 


A good ionizer makes smoke, dust 
and pollen cling to walls or objects near 
the ionizer (messy, but preferable to 
breathing the soot into your lungs.) 

But new Orbit's ‘electrostatic loop’ 
technology actually collects pollution, 
much like the 
filter on a con- 
ventional air 
conditioner. Soot 
is lodged on the 
collection filter as 
room air currents 


Unlike other systems, 
peel-off filter and 
emitter are washable 
and permanent. No 
refills necessary. 


tor’s overstock, 


choice of 


ONSALE — 
LEANEST AIR MACHINE. 


pass through the loop. Orbit cleans a 
12 x 20 foot area, giving indoor air a 
mountain fresh feeling. 


ЕРА studies show that 9096 of indoor 


pollution consists of invisible, micro- 
scopic particles. Farvfilter cleaners 
remove only the visible 1096. Orbit 
removes both microscopic and visible 
pollution —silently —through solid state 
electronics. Costs less than 104 a month 
to operate. Comes with one year war- 
ranty and our 30 day return privilege. 
Rich, hardwood exterior. Measures 

TV x 3". Now save $30 on the cleanest 
air machine. 

ORDER TOLL FREE. 


cle m 


For fastest delivery, credit card 
holders may call our toll free lines. 
Order #1О432 for the Orbit Air 
Purifier. Or send a check for $69 plus | 
3.50 delivery. СА residents add 696 
sales tax. 


800 344- 


In Alaska and Hawaii 800 221-3826 


THE SHARPER IMAGE 
406 Jackson Street, Dept. 8001 
San Francisco, CA 9411] ©The Sharper Image 


Call toll free for our catalog of innovative products. 


charger/adapter. Coverage in- 
cludes UHF bands, VHF high 
bands and mid-band. 

We've taken what is already a 
good value and made it a steal! 
From the original price — the 
equivalent of $190 — we've low- 
ered the price a full $110. Plus you 


emergency calls and get ex- 
tra features like channel 
lock-outs, manual control, 
two antennas plus an AC 


get two frequency crystals of 
your choice at absolutely no 
charge. And, you'll have our 25 
day no-hassle refund privilege so 


POCKET SCANNER 
CLOSE OUT 


Thanks to a European Distribu- 
you can get a 
great deal on a pocket scanner. 
It's a six channel, three band 
unit that is actually the small- 
est scanner available on the 
market. You'll hear your 
police, fire and 


Look and listen 
[Continued] 


systems—a step that's usually necessary. 
© Will you be watching pay TV or video 
cassettes and discs in coming years? In- 
ternational Resource Development Inc., a 
Norwalk, Conn., market-research firm, 
concludes that most of us will be using 
various forms of pay TV. IRD's recent re- 
port predicts that pay TV will increase its 
share of viewer revenues from 63 percent 
in 1982 to 82 percent of the pay-TV-home- 
video-software market in 1990 (chart). 
IRD suggests that subscription TV (STV) 
should exploit its present lead, while MDS 
and low-power TV (LPTV) operators 
should "cherrypick" programs desired by 
viewers from satellites. The report argues 
that consumers prefer the convenience 
and freshness of pay TV, with its variety 
of programming, over renting or buying 


tapes and discs. 


Projected shares of pay-TV/ 
video-software revenues 


PAY CABLE 


VIDEODISCS VIDEO CASSETTES 


1982 $3.1 BILLION 
PAY CABLE 


М 
IDEODISCS — VIDEO CASSETTES 


1985 $7.8 BILLION 
PAY CABLE 


\ you can try it out before making 
\ $ 95 your decision. Don’t Delay. Sup- 
| Includes TWO FREE plies are limited. Call Today. 


Additional crystals 24 hrs. a day 7-days a week. 
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$4.95 aa., other 


MTN 
P.O. Box 215 
Yankton, S.D. 57078 
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accessories available. 


Order product 1050. Visa/Master Charge or COD customers 
may call toll free. Or send check for $79.95 plus $2.00 
shipping and handling. 90 day warranty. 


800-528-6050. Ext. 1035 


In AZ 800-352-0458 Ext. 1035 


VIDEO CASSETTES 
1990 $20.9 BILLION 


It's like having X-ray ears... 
Tiny, powerful electronic ‘‘ears’’ 
let you hear whispers through walls, 
conversations 2 miles away. 


The Dyna-Mike 
Transmitter 


It's smaller than a quarter. But DYNA-MIKE 
will transmit every sound in a room to an FM 


radio tuned to the proper unused frequency, 


from a mile to 2 miles away. 

If you're at a A 
neighbor's home A. 

a block from ^" 

your own, 

you can 

hear your baby's 
Cry, ог you can 
tell the instant your 

spouse comes home. If two 

of you are driving tandem in two cars, one or 
both of you can communicate with the other 
even if other cars drive between you. 

DYNA-MIKE has as many uses as your im- 
agination can think of. For a business con- 
ference, let the tiny microphone sit unob- 
trusively on the table or concealed on a shelf, 
and you'll be able to record every word. For 
businesses, you can put an FM receiver in a 
warehouse or remote office and "broadcast" 
instructions or orders to be filled. 

Public speakers never had a better friend 
than the DYNA-MIKE. No wires or setup — just 
turn on one or more radios and your speech will 
come through with perfect fidelity. Put one on 
the front porch. If you hear a suspicious sound, 
turn on the radio and you'll hear the doorbell or 
the ring of the telephone. 


Choose Your Model 

New Horizons is introducing three models of 
the DYNA-MIKE  supersensitive broadcast 
microphone. Model 1C-18 is the world's 
smallest micorphone — it's a miracle of elec- 
tronic miniature power, with a high-fidelity 
range of 1800 feet. Introductory price is 
$129.95 (two for only $119.95 each). 

Model X-18 is the longest-range microphone, 
with an unbelievable two-mile range. Introduc- 
tory price is $149.95 (two for only $139.95 
each). 

Model X-3 is the most sensitive microphone. 
It broadcasts perfect-quality sound even from 
low-levels or whispers, up to 1,500 feet. In- 
troductory price is $99.95 (two for only $89.95 
each). 

Each microphone is fully wired, complete 
with standard HC-1.35v. battery, good for 100 


The Super-Ear 


You'll hear it all. 


Effortlessly, you can hear not just a baby's 
cries, but quiet breathing, through a concrete 
wall a foot thick. Put the SUPER-EAR earphone 
in your ear and place the speaker on the wall. 
That's all there is to it. 

SUPER-EAR hears everything, and even more 
astounding, hears it clearly. It's as though the 
wall weren't there. If you're coming home late 
at night and think intruders are in your 
residence, let SUPER-EAR find out for you. 
Want to know if the meeting is over in the room 
with the closed door? SUPER-EAR will tell you 
in a second. 

SUPER-EAR is undetectable from the other 
side of the wall. The quality of sound has amaz- 
ing fidelity—good enough to record, and 
SUPER-EAR has its own built-in recorder jack. 

Because SUPER-EAR is the ultimate listen- 
ing device, you can 
use it to pinpoint hidden ^ 
squeaks in your car 
or the source of 
mysterious 
engine 
noises. 
Construction 
experts use 
it to check 
for flaws 
or cracks 
in buildings. 

It Works Anywhere! 


Ever put your ear to a railroad track to try to 
hear the train? Try it with SUPER-EAR. You'll 
hear that train many miles away. Use it as a 
powerful stethoscope on yourself, a friend, or a 
pet. You can even hear a bird's breathing. 

The only source for SUPER-EAR is New 
Horizons. Choose from two models — Model 
SB-^, with ultrasensitive microphone, $139.95 
(two for only $129.95 each); or Model SB-1, 
with suction-type microphone, $99.95 (two for 
only $89.95 each). 

Use your SUPER-EAR for 30 days. If for any 
reason you're not delighted, the absolute New 
Horizons guarantee means you can return it for 
a prompt refund. 


New Horizons, 1 Penn Plaza, Suite 100 


C] Super-Ear Model SB-5, $139.95 


The Phone Answerer 
Recorder 


The PHONE ANSWERER/RECORDER con- 
nects in seconds between any tape recorder 
and your telephone. When you're away it 
automatically delivers a message up to 20 
seconds to anyone who calls: when you'll 
return, when to call back, where you are. 

When you're there, the ANSWERER/- 

RECORDER starts 

any cassette recorder 
automatically 

when you pick 

up the phone 

and shuts 

off when you 

hang up. 


It records both sides of the conversation with 
astonishing clarity, giving you a permanent 
record of every call, preventing unauthorized 
use of your phone, and eliminating misun- 
derstandings over what was said. It's specially 
wired to extend recording time on your tape 
find Needs no batteries - it's always 
"alive" 

The PHONE ANSWERER/RECORDER is a 
masterpiece of miniaturization. It's yours for 
$49.95 (two for only $44.95 each). PHONE 
RECORDER unit alone, records but doesn't 
answer, $29.95 (two for $24.95) each). Every 
instrument has the unbeatable New Horizons 
guarantee. 


For immediate service on credit card orders, 
Call toll-free 24 hours a day, seven days a 


week: 
1-800-824-7888 
Ask for operator NO. 551 
in California: 800-852-7777 


We Absolutely Guarantee! Use any electronic 
instrument acquired from us for up to 30 days. 
If you decide for any reason that you don't want 
to keep it, return it for a 100% refund. 


NEW HORIZONS 


1 Penn Plaza, Suite 100 
New York, М.Ү. 10119 
For Information Call (201) 370-8029 


‚ New York, NY 10119 PS1 
Please ship at once, with 30-day money-back guarantee: 


— Phone or use this coupon — 


O 2 for $129.95 each 
O Super-Ear Model SB-1, $99.95 
О 2 for $89.95 each 


Indicate payment method: 


hours of continuous use and easily and inex- Check enclosed 


pensively replaceable. 


Of course you're protected by the New О Dyna-Mike Model IC 18, $129.95 „==. ISIN: „Ма ЦН 
Horizon guarantee: use any DYNA-MIKE Г] 2 for $119.95 each No. 
transmitter microphone for 30 days, with the Г] Dyna-Mike Model Х-18, $149.95 Expires Signature 
right to return it for a full refund if you're not О 2 for $139.95 each Wait 
delighted. C) Dyna-Mike Model X-3, $99.95 p 
LJ 2 for $89.95 each Address 
— Phone or use this coupon — О Phone Answerer/Recorder, $49.95 City — 1 1 1 State  — Zip. 


O Phone Recorder, $29.95 E ee 
С] 2 for $24.95 each Please add $1.75 per total order for shipping. 
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KIT CAR FACT BOOK 


PHOTOS - 


192 


سے = 


Co = 
' a) Our 6th Big Year! | 


1 SEE & COMPARE 175 FULL-SIZE I 
1 REPLICARS YOU BUILD FROM KITS 1 


§ Complets Buyers Guide to Kit Cars is packed full of all the info 8 
j you need to get started. See 175 Kit Cars ® 500 Photos i 
е Manufacturers * Specs * Tech Data ® Articles eAssembly 
B /nfo..More! Amaze your friends. Turn a Pinto into а fj 
i Jaguar... a VW into a Porsche... a Ford into a Cobra or ў 
Pantera. Hundreds of others from Ferrari and Lotus to 
B Mercedes and T-Bird. All are designed for power and |j 

i performance and Sell for a fraction of their real value. 
Save Even More. Xit Car Monthly features thousands of 
used bargains with new kit intros every issue. Get the 
Official Replicar Value Guide FREE when you order both. 
Everyone does! (Keep it even if you decide to cancel later.) 


30 DAY MONEY-BACK GUARANTEE ' 


Ü , AUTO LOGIC PUBL. INC. Send Kit Car Buyers Guide Û 
ii P.0. Box 2073 C) $10 (3rd Class—US only) g 
pU Department PS13 S Sia Foen US lune) D 
a! dea 8 (Foreign unds) 
i Wilmington, DE 19899 — (7 kit Car Monthly $11/year i 
i name sa li 
street . apt. il 
i city state /zip 9 
I’ zon! 
O Mastercard O Visa Expire Date 
L| Order TOLL-FREE- Mastercard /Visa ONLY eo 


(800) 331-1000, Operator 666 $ 
L Operator CANNOT answer questions! No CODsI 


We supply everything direct 

from factory. Easy instructions. al _ аё 
Also raised printing like engraving. жет== 
Have home shop. Add to income. йй. r 


Kelsey Presses, Оері.83-СА, Meriden CT 06450 
Enclose $1.00 for our catalog. 
Name NT 2 


Address 


State Zip 


. LEARN 


MEAT CUTTING 


Train quickly in 8 short weeks at Toledo 
for а bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment pian available, Di- 


YOUR WOOD STOVE TO A CATALYTIC BURNER 


Catalyst Causes Smoke to Вит And Produce Additional Haat 


* inexpensive and easy to install 
* increases safety 
® Reduces pollution up to 80% 
е! and flue size plus $1.00 to: 

CAT ENGINEERING, INC. / / = 

Dept. PS-1-83 E 
Route 6, Box 131 

Elizabethton, TN. 37643 
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TAKING CARE OF YOUR CAR - 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) 
to Car Care, POPULAR Science, 380 Madison Ave, New 
York, М.Ү. 10017. We'll pay $50 if we use it. If two or 
more readers send the same tip, payment goes to the 
one with earliest postmark. No tips can be returned. 


Chevy fuel-pump trick 


Many V8's use a push-rod-driven fuel 
pump. When replacing the pump on 
small-block Chevy engines, aligning the 
push rod can be frustrating and difficult. 
Here's a handy trick to save skinned 
knuckles. Before you take out the pump, 
remove the upper bolt from the engine's 
right front mounting boss. This bolt's hole 


Lean air-fuel mixture 

An important step that's often overlooked 
when doing a routine tuneup is to re- 
torque the intake manifold. A loose mani- 
fold often creates a lean air-fuel ratio and 
causes a rough idle. Tightening the mani- 
fold will usually correct minor air leaks 
and eliminate the problem. Follow the 
manufacturer's recommended tightening 
sequence (sample above) and torque 
specifications in your car's manual. 


is in alignment with the pump push rod. 
Put a longer bolt (34-16 by 2 in.) into the 
hole. Finger-tighten the bolt until it bot- 
toms against the push rod. (Do not over- 
tighten or you'll damage the push rod.) 
You can now remove the fuel pump, and 
the push rod will stay in place. Remember 
to reinstall the original bolt after service. 


Exhaust noise 


An annoying exhaust leak can sometimes 
be traced to a faulty emission-control-sys- 
tem component. If your car's engine is 
equipped with an air-injector-reactor 
(AIR) system, the noise could be coming 
from a hole in the air manifold. To locate a 
leak, snap-accelerate several times to 
about 4 throttle. Each time you blip the 
throttle, look for signs of escaping ex- 
haust smoke from the manifold. 
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| Spark-plug safety 
Failure to blow dirt away from the area 
„ around a spark plug before its removal 
: can cause problems. If debris falls into the 
" spark-plug hole, damage to the cylinder 
wall, piston rings, or valves is possible. To 
prevent this, loosen all the plugs one turn, 
and give the area around each a blast of 
compressed air. (Wear goggles.) 


Р: 


Oil-change record 


Changing oil and filters at the regularly 
scheduled maintenance intervals is im- 
portant for keeping your car running well. 
But do you get tired of trying to find 
records or read grease- and oil-smudged 
labels in the engine compartment? Why 
not purchase oil and filters when they're 
on sale? Write the oil-change intervals di- 
rectly on each carton. With a quick glance, 
you'll know if one is due. 


J— МА BELL 
ALWAYS GETS PAID. 


"Toll-Free" calls ain't free. If you don't pay, 
the manufacturer does. Just ask Ma. Those 
"free" calls must be reflected in the selling 
price of the product, because there's no other 


way except bankruptcy. 


If only 1096 of those who call end up buying, 
a good figure, they pay the phone bills of 
the 9096 who didn't buy. That's outrageous. 
The above is from "The Book of Bugs”, a 
free-wheeling personal statement and sales 
catalog written by our Head Bug. His book 
is outspoken, insulting, irritating, pugnacious, 
ascerbic, and annoyingly honest. Best of 


all, it's FREE. 


Drop us a line, or call...on your OWN nickel. 


AQUABUG INTERNATIONAL, INC: 


100 Merrick Rd., Rockville Centre, NY 11570, (516) 536-8217 


Name . 
Address 


City 


WHY... 
everyone who 
ever bought 
a greenhouse 
wishes it was a 
Lord & Burnham! 


Because — You buy the best — 
from people who have been eid 
greenhouses for pes - m 
127 years! You f 
get superior 
quality and 
you get service. 
See why. Send 
coupon todayl f | 


| EC LORD h BURNHAM 
i : Division Burnham Corporation 
CSB 3181, Melville, NY 11747 
“the greenhouse people since m. 


(0 Rush my “Buyers Guide and Planner" 
| й by first class return mail for which | enclose 
$2 [cash or check). 
Мате. 
" Address =] 
State : г: VL LÁ 


RAYS INTO KINETA ' 
i GIANT AIRSHIP 50 OF "Ж 
FEET INTO THE SKY! Comes with 65-ft. ny- 
lon cord. Use additional line to fly 


Has 
gone to 30,000 feat in free flight! М jt to do олдог. Мав 
with air, Mammoth size ON ails $1 T open attention and 


Do-It-Yourself 
Kit Catalog 


“| Send for your free copy of 

= Woodcraft’s new catalog 
of easy and en и ерсув do-it-yourself kits. 
You will find 32 colorful pages of decorative 


| accessories, furniture, kitchen items, musi- 


cal instruments, outdoor items, and more. 
Satisfaction Guaranteed. Write today for 
your free catalog. 
em W@DCRAFT® 
B Dept. KPS13, 


41 Atlantic Avenue, Box 4000 
Woburn, Massachusetts 01888 
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y moy Fs MATERIAL CAP 
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the inevitable question: Lasts indefin- 
itely & can be "agi à Over rho over again. 2-ft. diameter. im- 
ported from Italy. rantes. Price 
17-95 each, pus з $1. CE 2 tor $ PE орын. 


77 FEET LONG! 
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amstring 


mobility 


Correct 
lower back 
dysfunction 


Strengthen 
abdominal 
muscles 


Realignment 
of spinal 
vertebrae 


Improve 
overall 
posture 


"Relieve 
neck 
tension 


Increase 
' full range 
| 'of shoulder 

^] motion 


А whole new / angle on on staying | fit^ 


or (619) 724-7737 


Or mail check/ money order to: 
IST FITNESS, 212 N. Hill St., Dept. PS 


Oceanside, California 92054 
Yes, I want the following: 
Г] Gravity Guiding Inversion Boots™ 
$79.95* includes book. Plus $4.50 shipping. 
[1 Gravity Guiding Inversion Boots™ 
& Doorway Bar $104.90* includes book. 
Plus $4.50 shipping. 
О Dr. Martin's 124 page, illustrated book, 
"The Gravity Guiding System?” $4.95. 
Plus 50€ shipping. 


*California residents add 61% % sales tax. 


NAME 
ADDRESS 
CITY 
MasterCard # 
VISA # 

Card Expiration Date: 


STATE ZIP 


112 | POPULAR SCIENCE 


To Order Cail: (619) 722-2124 | 


SHOP TALK 


By AL LEES 


Updated energy adventure 


Three guest writers kick off this month's 
column. Rich Day, our consulting editor 
for home and shop, had reported (in "Ad- 
ventures in Alternate Energy” in the Sep- 
tember 1978 issue) on the solar water-heat- 
ing system built by his neighbor on Palo- 
mar Mountain in California. Day files this 
update: 

"Steve Beardsley now teaches in Cam- 
as Valley, Ore., where he's built a new 
version of his system with improvements 
that enable the one four-by-eight-foot col- 
lector shown in his photo to do the same 
job as the pair he left behind here on Pal- 
omar. Though he's now in a poorer solar 
locale, he gets better performance from 
less area, at much less cost. His expendi- 
ture for the entire system—including a 
used 52-gal. storage tank—was $388. 

"The cross-section sketch shows that 
the new design has better insulation, 
tighter construction, and more-effective 
tubing arrangement. To minimize heat 
loss, the collector fins are mounted close 
to the glass cover and supported on insu- 
lated angle brackets. As before, Steve has 
silver-soldered the copper tubing and flat 
copper fins, but he has improved the 
manifold and riser piping." 

If you want those details, mail a 
stamped, self-addressed envelope to Rich 
Day, Palomar Mountain, Calif. 92060. The 
other changes in Beardsley's original de- 
sign are shown in this sketch. 


ZILICONE 2" 
SEAD^ 


DOUBLE “STRENGTH GLAY 


Build your own hydro plant 


Every few weeks I'm deluged with a new 
shipment of paperback books from Tab, a 
publisher that seems to grind them out 
like sausages. Since | can't keep up with 
the flow but don't relish missing the occa- 
sional title of real merit, | welcome guest 
reviews from staff members of books in 
their special areas of expertise. Here's 
such a review from our engineering edi- 
tor, E. F. Lindsley: 

"It's always seemed that the best we 
could do for readers asking for how-to- 
build data on small hydroelectric plants 
was to refer them to builders and vendors 
of hydro equipment. Now a new book, 
How to Build and Operate Your Own 
Small Hydroelectric Plant, by J. George 
Butler, takes you through one man's ex- 
periences with the nuts and bolts of such 
a project. 

"Since all hydro plants are site-specific, 
he necessarily gets deeply into his own 
problems, but these are so typical that 
you can easily relate them to your own 
site. Even better, his readily understood 
discussions of the whys, wherefores, and 
technical aspects of hydro plants, equip- 
ment, and hookups is good reading for 
anyone contemplating a hydro plant. 

"Especially important, his use of a con- 
ventional centrifugal water pump running 
in reverse, rather than a much more ex- 
pensive turbine made only for water pow- 

Continued 
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AIR CONDITIONING * SOLAR ENERGY * REFRIGERATION 


“GET SMART/GET QUALIFIED” 
BE IN DEMAND! 


You Can Be In Demand! 

When employment conditions get bad it is 
usually the least qualified who are hurt first 
and they usually feel it the most. But if you 
learn a valuable trade you may be one of 
those lucky ones who are working and get- 
ting good pay besides. You can be in 
demand by taking the Commercial Trades 
Institute home study program in Air Con- 
ditioning, Refrigeration, Heating and Solar 
Energy. 

We believe the demand for technicians 
in heating and cooling field will continue 
to grow dramatically. More new systems 
are being installed everyday in homes, 

ars, factories, offices and shopping 
enters. These systems must be installed, 
maintained and repaired. 

With С.Т. training you can be in de- 

nand too — either owning your own busi- 
ness or as a highly paid technician with 
ndustrial, maintenance, and construction 
irms. 


oin Americas Top Wage Earners! 
ecause of the increasing demand and 
he lack of trained people, the earnings of 
air conditioning and heating specialists 
are among the top. It is estimated that 
echnicians in this field are earning more 
han 50% above the average hourly rate 
f other production workers. You can join 
he top wage earners through the C.T.I. 
ome study course. 


Best Course Available 

The С.Т.!. 77 lessons cover every phase 
of this important field. It is the most com- 
prehensive home study course available. 
You learn at your own pace, in the com- 
fort and privacy of your own home. There 
are no classroom schedules to be met or 
to hold you back. 


С.Т. Gives You Two Big Pluses 
First, you get 20 big job-oriented shop 
projects and training kits. These are prac- 
tical projects which give you hands-on 
training. You do work and projects just as 
you would do them on the job. 

Second, you get everything you need to 
build a complete working refrigeration 
system: you assemble the system, you 
pump it down, charge it, perform experi- 
ments, check for leaks, and trouble shoot 
it! Tools you receive include: volt-amp 
tester, flaring tools, tubing cutter, torch 
leak detector, charging lines, gauges, 


O Drafting 


O Automation Electronics 
| LJ Locksmithing 


O Bookkeeping and 
General Accounting 


motor test cord, and many more items that 
you will use every day on the job. There 
is no extra charge for this professional 
equipment. The equipment is yours to 
keep and use. 


You Benefit From C.T.I.’s 

40 Years of Training Excellence 
Lessons are provided in simple steps with 
easy to understand examples and clear 
illustrations. 

You learn by the 6-step system. You 
read it, write it, repeat it, do it, send in 
answers and ask questions. Both your 
mind and hands quickly learn the skills 
that put you with the top wage earners. 


Mail Postage Free Card Today 

We will mail you your information kit at no 
cost and no obligation. You will get the full 
story on your potential for prestige, high 
earnings and security. In fact, you can 
become fully independent for the rest of 
your life if you decide to start your own 
business as 25% of the people in the field 
have done. Remember, today, skilled 
technicians can and often do out earn the 
college grad. Put yourself in the picture by 
sending for your NO COST, NO OBLIGA- 
TION, INFORMATION KIT today. We will 
mail it to you and you can be on your way 
to a well-paid, satisfying, life-time career. 


If the coupon is missing write: 

C.T.l. Air Conditioning, Dept. 111-013 
1500 Cardinal Dr., Little Falls, N.J. 07424 
FOR IMMEDIATE ACTION CALL TOLL FREE 


(800) 526-0890 
(BOO) 452-5757 in New Jersey 


he No salesman will visit your home or place of work. 


| END TODAY FOR YOUR FREE BROCHURE 
NQ _. M U Air Conditioning & Refrigeration 


Other courses available. Check only one. 

О Burglary Fire Alarm 

O Automobile Mechanics 
О Small Engine Repair 
O Motorcycle Mechanics 


| Commercial Trades Institute 


| Name 

Address 

City 

Phone ( ) 


A Correspondence Institution 
Dept. 111-013, 1500 Cardinal Drive 
Little Falls, N.J. 07424 


State 


Zip 


SCIENTIFIC 
CALCULATOR | 
CHRONOGRAPH 


1-YEAR WARRANTY — 30 DAY TRIAL 


Another 
breakthrough from 


CASIO 


Never before 
such a watch 
available 
anywhere at 
any price. 


3 — 
X zd = 
SS 


CHECK THE VALUE !!!! 


| * MICRO COMPUTER — This 8-digit calculator 
watch has a multitude of abilities. Besides normal 
calculator functions, you get a full range of scientific 
functions: sin, cos, tan, sir, cos“, tan", log, In, 10*, 
e, xy, xt Y, х, 1x, °'", 9 ", EXP, +/—.т, 
( ), DEG, RAD, GRA. "a. You also get 12 metric 
conversion functions. 


| e 24-HOUR CHRONO — with 1/100 second | 
| precision, you can measure net/lap/1st-2nd place times 

to 24 hours. A tone signals the stopwatch has started 

or stopped. 


e 12/24-HOUR FORMATS — This international 
traveler can be set in either 12- or 24-hour time. Hour, 
minutes and seconds are displayed with quartz 
accuracy within + 15 seconds per month. A panel 
light is standard for night viewing. 


e TWO ALARM SYSTEMS — You can get the 
daily alarm for any minute of the day or night. Ideal for 
wake-up or meeting reminders. The second alarm can 
be set to chime every hour. 


e PROGRAMMED CALENDAR — The electronic 
calendar displays month, year, date and day. It's pre- 
programmed to the year 2099. 


e TWO MODELS — Two rugged, water-resistant 
models are available. The stainless steel model 
| CFX-200 is onty $79.95. The featherweight black 
polysulfone model CFX-20 can be yours for only 
$59.95. Both come with a long-life lithium battery in 
place, a 1-year warranty, and ON THE RUN's 30-day 
money-back guarantee. 

These watches will not be in stores for months, 
even at prices much higher than ours. Order now, as 
| our allotment is limited. 


FOR FASTER SERVICE 
CARD HOLDERS CALL TOLL-FREE 


1-800-437-4385 


To order, call toll free number above, or send check or money 
order for the total amount plus $2.50 for first watch, $1.00 

lor additional watches to cover shipping. Add an additional | 
$2.00 for U.P.S. Air Delivery. N Dakota residents add 3% tax. | 


On Me um 


107 Roberts Street, Dept. PS-1 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 


(C)1983 ON THE RUN 
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ом PLACE FOR ALL YOUR N NEEDS. ~ 
CALL NOW!!! FOR FREE a " IT —— л 
Toll Free (1 -800) 421-2. 
AN CALIFORNIA CALL 


а МВА. a MASTERCARD a. MONEY ORDER 
ASTI NC X )DCRAF: "TC _ 
800 SPRUCE LAKE DRIVE > PO. BOX 1] ~ 


_ HARBOR CITY, CA 90710 с 
@ — Group) | 


—— GET ACQUAINTED OFFERS) 


Look What $1.00 Will Buy 


2 Different Indian Cents 

10 Different Lincoln Wheat Cents i 
2 Different Liberty Nickels ............ $1. 
3 Different Buffalo Nickels $1. 
1 Silver Wartime Nickel 
| Miniture Replica 7pcCoin Set ....... 


Please add 50 cents postage and handling 


Q MARKETPLACE, INC. 
d А К ES DEPT. PSF 2955 М. Central Ave. 
| Chicago, Illinois 60634 


9' 7" SE 8 just $239 


Really 3 boats in 1, Sea 
Eagles can be rowed, 
motored or sailed al- 
most anywhere. Fish- 
ing, sailing, camping, 
yacht tending, river run- | 
ning, Sea Eagles are کوت‎ с ы 
the quality alternative tO =. 
expensive inflatable im 
boats. 


FREE COLOR © _ 
BROCHURE 
Write: Sea Eagle 


Dept. PS31B, 
St. James, NY 11780 


Or phone: 
516-724-8900 


err — gp p—s 


sen га — 


More Boat Less Money 


Shop talk 
[Continued] 


er, is a real breakthrough and news of the 
first water. Actually, some very thorough 
engineering on this novel idea has been 
done by the Worthington Group of 
McGraw-Edison Co., and prospective hy- 
dro builders will do well to investigate the 
use of these off-the-shelf pumps. 

“The 304-page paperback costs $11.95 
and is published by Tab Books, Blue 
Ridge Summit, Pa. 17214." 


Trapped in the vault 


Louis Hochman, whose swinging book- 
case/storage vault appeared in last No- 
vember's issue, writes: "| discovered a 
new use for my secret closet. Since the 
bookcase laps the door frame and acts as 
an efficient light baffle, the closet's a per- 
fect darkroom for unloading film. But first 
make sure the doorknob works from the 
inside. Too late, | found myself trapped 
when the knob, missing its setscrew, 
spun freely. My muffled cries brought help 
before things turned morbid." 


Fire in the water 


Why are these soaking snowbirds smil- 
ing? Because behind that slat partition is a 
submerged wood stove, blazing away. | 
kid you not: The new Snorkel Stove (bot- 
tom photo) burns wood or coal so effi- 
ciently that the Seattle maker claims an 


output of 120,000 Btu/h. It's aluminum, 
so no rust—and fast heat transfer. Since 
this system needs no electricity, pumps, 
or plumbing, it's ideal for remote sites. It 
sells for $425. Roger Evans, Box 20068, 
B'way Sta., Seattle, Wash. 98102. ü: 


YOUR PRESENT STORM WINDOWS ARE NOT ENOUGH!!! 
The Torlite II system can double or triple - 


One Torlite kit can cover over 160 square feet of window area. This means 
you can stop heat LOSS and PREVENT cold air infiltration from ten average 
size home windows. With an energy savings that may equal ten times the 
cost of one kit. 
The Torlite window system has been used exclusively by industry both 
here and abroad for many years. Now limited supplies are available for 
public and private use. The Torlite window system installs in five minutes, 
using no nailing strips, screws or tools. Torlite is a totally new 100% opti- 
cally clear and tough film with no cloudiness or haze. 
Even should you have storm windows, you can form another insulation bar- 
rier against heat LOSS and SEAL OUT cold air infiltration. The Torlite win- 
dow system creates an insulating pocket of air inside your window area by 
keeping cold air OUT and keeping IN your heated room atmosphere. 
Any type window, be it casement, bow, jalousie, steel, aluminum, wood can 
be made 100% air tight. Trailers, factories, farms, apartment buildings, 
churches, hospitals, schools, motels and virtually every business can use 
this system to realize substantial energy savings. ! | 
No other window kit available on the market today offers the amount of window coverage and energy savings ої 
the Torlite system. | 
* Torlite is 100% optically CLEAR. You don't even know it's on your window. 
e We have developed an exclusive acrylic polypropylene fastening system that allows the Torlite 
film to fasten to the inside window frame, molding or wall. | 
No tedious measuring or cutting to exact dimensions. All excess is trimmed after Torlite film 
has been installed. 
* Designed for use on the inside. No climbing ladders or difficult outside installation unless you 
want to. 


| • Сап be taken down, stored and reused for next year. 

Durable, strong, ° The Torlite system offers the same cost saving benefits for saving on your air conditioning 

high tensile strength Costs. | 

e The sun's ultraviolet rays have a minimal effect on the Torlite film. 

e The Torlite comes packaged on a roll, not folded or creased, so you are assured of receiving a 
quality product. 

* Torlite film is a Giant 50 inches wide by over forty feet long. For a total of 160 square feet for 
one kit. 108 feet of fastening system is included plus complete instructions and pictures show- 
ing step-by-step installation. Reorder forms are included for fast and easy ordering. TWO kits - 
one roll 50 inches wide by 80 feet long. THREE kits - 50 inches wide by 120 feet long. 


Fits any size, Nome without nek Trial fast an, VISA and MASTERCARD ONE COMPLETE 
ари Иан two windows in your home. Com- Order Toll Free KIT FOR A LOW 
pare the temperature and overall 1-800-523-2005 
comfort. Should you feel that our 24 hours a day - 7 days a week 
system does not perform and you Operators only ! 
are convinced that it is not every qualified to take orders. Acca 
bit as effective as we say, return Pennsylvania Residents жр 
the unused portion for а com- 1-800-662-2102 d 


Ф) plete refund LESS POSTAGE. 


ГАРТ Manufacturing, Inc. | кч | 1 
| Torlite Division Dept. PS-1 
| 220 Jacksonville Rd., Hatboro, PA 19040 


Please rush me kits complete with easy instructions at the low price $14.95 PLUS $1.50 
SHOULD YOU NOT BE COMPLETE- POSTAGE for ONE kit that contains 160 square feet. TWO KITS 320 square feet for $28.00 PLUS $1.95 


Easy as a zipper 
to open for access 


GUARANTEE 


T: TI INI CE POSTAGE. A savings of $1.90 if purchased separately. THREE KITS 480 square feet for $41.95 PLUS 

LY DATAT EN: RETUBN | vale | $2.25 POSTAGE. A savings of $2.90 if purchased separately. TOTAL ENCLOSED . CHECK or | 
PORTION WITHIN 15 DAYS FOR [ MONEY ORDER ONLY. All shipments made UPS unless other instructions given. 
FULL REFUND, LESS POSTAGE ү" C.O.D.'s PLEASE CHARGE MY O VISA O MASTERCARD 
AND HANDLING. Acct. No. Exp. 
| | Í маме a 

. А EET ADDRESS APT. NO. 

Supplies are limited. | 


check or money order must 


| TUE CITY STATES ZPOODE. . ee 
SO please dont delay. | orders to CANADA - be made payable in U.S. DOLLARS 
| апа $1.00 MUST BE ADDED ТО COVER POSTAGE. 


Jan F, уа is а consulti 
analysis of solar-energy a ! Systems. 
several books on solar technology, and a lecturer at the University of Colorado. 


By JAN F. KREIDER 


ALTERNATE-ENERGY ANSWERS 


engineer specializing in the design and economic 
energy-conservation He is the author of 


Heat blockers 


There appear to be two types of rigid insu- 
lation approved for use in homes. Please 
compare them. 

Jake Horman, Alexandria, Minn. 


Actually there are four rigid insulations, if 
you include Fiberglas board and foam 
glass. However, | assume you are refer- 
ring to polyisocyanurate and polystyrene. 
An example of the former is Thermax and 
of the latter, Styrofoam. Both products are 
lightweight and have low water absorp- 
tion and good chemical stability. Howev- 
er, there are a number of key differences, 
listed below: 


Extruded 
Feature Polyisocyanurate polystyrene 
R-value 7.5 per inch 5.0 par inch 
Cost 2-3 times cost "2-13 cost of 
of polystyrene polyisocyan- 
urate 
Tempera- 250 deg. Р for 170 deg. Р 
ture higher, with spe- 
limits cial precautions) 
Compres- 25 psi 14 psi 
sive 
strength 


Polystyrene is available in either expand- 
ed (white) or extruded {blue} form. The 
blue form is easier to cut and install than 
the white form, which is also called "bead- 
board" and does not match the perfor- 


mance characteristics of the extruded 
type. Polyisocyanurate and blue polysty- 
rene cost about the same to install, but 
since polyisocyanurate costs more per 
unit of installed R-value it is used most 
where space is limited or high thermal 
resistance is needed. 


Something for nothing? 


How сап | obtain information on heating 
my home with a solar pool? The solar- 
energy centers I've queried have been 
unable to help. 

J. Ed. Hart, Jacksonville, Fla. 


You can't directly heat an entire house 
with a pool. However, if used as a heat 
source for a heat pump, a pool can pro- 
vide part of a home's heat requirement. А 
water-to-air heat pump will be needed. Of 
course, the pool's stored heat must come 
from somewhere—a solar pool heater, for 
example. 


Half-baked Alaska? 


| have a homemade solar hot-water heater 
and a "hot" problem. Just how hot can the 
sun heat water, given Alaskan conditions? 
Running pipes five feet underground for 
about 100 feet, | have gotten 120-deg.-F 
water. 

David Schroer, Homer, Alaska 


FOLLOW-UP 


On dampers 


In response to the item about back-draft 
dampers in the July column, Randy 
Granger of Helio Thermics, Inc. (Green- 
ville, S.C.), correctly points out that stan- 
dard metal dampers, because of their 
weight, could restrict air flow in return 
ducts of air-type solar systems. He sug- 
gests an alternative method using Tyvek 
flexible plastic manufactured by Du Pont 
(drawing). The damper can be installed at 
any convenient point in the collector 
return duct. In the collector-to-storage or 
collector-to-space mode it will automati- 
cally open to admit air to either the stor- 
age box or the space to be heated via the 
collector loop. In the storage-to-space 
mode, internal duct pressure (below 
building pressure) operates a second sim- 
ilar damper in the house return-air duct. 


On ash traps 
Regarding our item about use of an ash- 


trap air source for fireplace combustion 
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RETURN-AIR DUCT 


air [PS, May '82], William А. DaBoll writes, 
"Not only is it feasible, it's highly desir- 
able." А product made specifically for this 
application, called the Fire Genie, replaces 
the existing centrally located ash-dump 
door unit in the fireplace floor and has an 
integral air damper for complete control 
of incoming air. 

If you'd like more information, write to 
DaBoll at 10008 W. 98th St., Overland 
Park, Kan. 66212. 


Don't confuse temperature with heat. 
Solar systems become less efficient at 
higher operating temperatures. There- 
fore, a given amount of solar collectors 
capture more heat at lower temperatures. 
Of course, there is a practical limit to how 
low a temperature is useful—about 170 
deg. F for residential hot water. When f 
visited Homer last August, it was 80 
degrees and sunny. Under those condi- 
tions you can efficiently produce water at 
130 deg. F or so. With the short days and 
low temperatures typical of Alaskan 
winters, performance will obviously be 
reduced. 


Controlled air supply 


What are the advantages and disadvan- 
tages of installing an outside air supply to 
a gas-fired, forced-air furnace? Would it 
result in any significant energy saving by 
reducing the amount of cold-air infiltra- 
tion into the house? Would it have any 
adverse effects on the furnace? 
Brian E. Laux 
Rochester, N.Y. 


Outside combustion air is preferred. infil- 
tration and uncomfortable drafts are sub- 
stantially reduced if a separate outside-air 
source is used. If you plan to retrofit an 
outside-air duct, do so with the minimum 
restriction possible to maintain good 
burner efficiency. Also, place a screen or 
grille over the outside opening. The open- 
ing Should be located in a sheltered area 
so that north winter winds cannot extin- 
guish the furnace pilot light. 


Cellulose and moisture 


| must decide soon if | should have fiber- 
glass insulation blown into the walls of 
my two-family home at a price of $1,500. 
The attic floor has been done before. | now 
have aluminum siding on the outside 
walls, and my fuel bill is approximately 
$2,000 per year. Could you give me your 
unbiased opinion? 

Thomas Catucci 

Meriden, Conn. 


The insulation most often blown into 
existing stud spaces is cellulose with an 
R-value of 3.3 per inch. In your climate, 
you may have a problem with moisture 
condensing and freezing within the insu- 
lation on cold, winter days. Unless a vapor 
barrier is installed—impossible with a 
blow-in job—the insulation will eventually 
deteriorate and settle. lf you had not just 
installed aluminum siding (of little insulat- 
ing value by itself), | would have recom- 
mended removing the old siding, install- 
ing a vapor barrier and new board insula- 
tion, and then re-siding. 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Won- 
dering about energy-conservation tech- 
niques for home heating or cooling? 
Every other month, alternating with "Ad- 
ventures in Alternate Energy," Jan Kreid- 
er answers selected questions from read- 
ers. Send yours to "Energy Questions," 
PoPuLAR SciENCE, 380 Madison Ave., New 
York, N.Y. 10017. Individual queries can't 
be answered by mail. 
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ning! ” at home! 


Get into this booming high -profit business that's 
` Easy to learn— Easy to do— Easy on You! 


lever before have money-making opportunities been so No Extr4 included With Your 
reat for qualified Locksmiths, Now lucrative regular cost! Locksmith Training 
ck and key business has multiplied a thousandfold as | BURGLAR 
nillions seek more protection against zooming crime. ALARM 
et there's only one Locksmith for every 17,000 people! and SECURITY 
Start Collecting CASH PROFITS Right Away | Ik E 
ou're “їп business" ready to earn $5 to $12.50 an hour Ki омезае ci 
few days after you begin Foley - Belsaw's shortcut W Burglar, Hold-Up 
aining. Take advantage of today's unprecedented op- > and Fire а 
ortunities іп locksmithing for year-round EXTRA vtallatinc hie 
NCOME in spare time — or fulltime in a high-profit 
usiness of your own. Hundreds we've trained have done 


valuable and 
timely instruction 
includes all special tools and 


. 90 can YOU! All tools plus professional Key Machine supplies. ONLY Foley-Belsaw offers 
iven you with course. These plus practice materials and such extensive training in this 
quipment, plus simple, illustrated lessons, plus expert su- rapidly expanding field as a part of 
ervision, plus business-building guidance wil| enable урсатын. 
ou to KEEP THE MONEY COMING IN! Ideal for retire- ADVANCED Locksmithing! 
nent — good jobs, too. u to change колан, ur 
" stall and service Safe, Vault an 

SEND FOR EXCITING FACTS—No Obligation Hank ано еван Bor locks, 
liscover what's in Locksmithing for you — how Foley-Belsaw's Master You learn-by-doing on the locks 
ocksmith-approved training can give you the skill you can depend on that we supply. You'll find it 
> EARN MORE — ENJOY LIFE MORE. fascinating and highly profitable 

work. 
А гем мы =] Tn. — т it 1 
Hundreds " Foley-Belsaw trained men 10-DAY Te — К E A ap ! 
| ca = S \ — H. 1. а IA Й, | E 

have succeeded in this fascinating NÔ RISK Am T ud 7 Ve), & 
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Before enrolling 1 checked 
ther courses and also asked 
or advice from several 
ocksmiths in my area. T bey 
ll said yours was tops 
nd bas the most 
ersatile Key 


PES" Тыз Pro Key 
y Machine can alone - 


THIS PRO KEY WM 
MACHINE IS S mon to your income... 
YOURS TO KEEP! e ar pet 
Find out all ‘about it! Send for FREE Facts TODAY! 


wales fo be in ! | { A best Just fill in and mail coupon below (or R USH 


send postcard) to receive full information FOLEY-BELSAW INSTITUTE 
and details by return mail. DO IT TODAY! Aude 10120 Field а. Kansas City, Mo. اللات‎ 


oley-Belsaw 
SERENO. 


avid Fairbrother —Dave's Lockrmiih Service i RUSH COUPON TODAY 10120 FIELD BUILDING | E 
Milwaukee, Wisconsin 53209 FOR THIS FACT- FILLED KANSAS CITY, MISSOURI 64111 


“1 ‘greed my owiü Kane, epa T e А 2 YES, please send me the FREE booklet that 
„ШШ time, seven months after 1 enrolled and | ve y | С A ives full details about starting my own business in 
| fada a profit of $329 for the frat wee ^ ud | Locksmithing. | understand there is no obligation 


B. A. Deberry Littleton, Colorado and that no salesman will call. 


Tells how you quickly Name. 


train to be your own boss 
їп a profitable Sparetime 
or Fulltime business of 
your own PLUS complete 
details on our 10-Day 

NO RISK Trial Offer! °PY today! 


. YOU Can Do It Too! B m mm mm um um 


"No more hard, nasty work for me. ™ 
Now I have my own business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 


| ص ج ج 
um uli‏ - 


owe: 
| Y c! І 
Е МЕ н. 


k 
1 
l 
1 
| 
i 
Г 
Е: 
| 
1 


тре! 
this han 


How Popular Science 
Book Club ссе 


LUME CARPEN? ШЕКП 
4 VOLUME CARPENTERS AND BL BUILD LIBRARY. 
Send no money now. We'l bill you later for only $3.95 
plus ү and handling. 

Then, about every four weeks (15 times a ded 
you'll receive a Club letin describing the coming 
selection and alternate books also available. In 
= tif oie aeri od you may receive selected mai. 

ther cesar in giant dada: if аси 
to | —many you 
the main selection only, do nothing. It will be sent 
automatically. If you don't want the main selection, or 
want alternate books, or no books, simply indicate your 
wishes on the Instruction Form that comes with the 
bulletin and return it to us by the date shown. You will 
always have at least 10 days in which to do this, but 
in the unlikely event that you don't, and you receive an 
dos ord on, you may return it at our expense. 
fter receiving. your joining shipment, your only 
obligation : to equa just two more regular selections or 
Club узе іп the next year. After 
cedi roin ip may be cancelled at any time, by 
either you or the Club. 
_ Club books are comparable in every way to the 
publishers' editions, yet you may save up to 5096 
sometimes more on many special bargains offered 
each year in the Club. To become eligible for these 
bargains, mail the card today! 


, you get 


Now you can build just about anything- 
with this superb 4-volume handyman’s library 


5 "2259995 


your welcome to 
Popular Science Book Club 


S A MEMBER OF POPULAR SCIENCE BOOK CLUB, you get to choose from 
hundreds of brand new, hard-to-find home handyman books every year. (Your only 
obligation is to buy just two of them!) You'll be offered valuable, money-saving books on 
all of your favorite do-it-yourself subjects: Home Repair & Improvement, Home 
Workshops, Basic & Advanced Woodworking, House Building, Remodeling, Insulation, 
Wiring, Plumbing, Masonry, Electronics, Appliance Repair, Car Repair, Furniture 
Building, Solar, Energy Savers, and much more. It's always your choice and there are 
many bargains to choose from! 


Start off right now with the new revised edition of the 4- VOLUME CARPENTERS 
AND BUILDERS LIBRARY for just $3.95. (Regular price: $39.95!) Every page in 
this information-packed set brings you professional, easy-to-understand how-to you can 
really use now! Just look it up and see exactly how to do it yourself and do it right. 
Everything is spelled out clearly, easily, step by step! 

You get a complete how-to book on woods and ver tools, how to do all 
types of joinery and cabinetmaking ш Fes | 

techniques, how to do kitchen cabinet 
construction . . . and more. 

You get a complete how-to book on 
all standard specs of every element in 
house construction, including how to 
read plans and make your own... 
how to lay out a home workshop 
...and more. 

You get a complete how-to book on 
laying out the foundation, how to do ج‎ i = ы 

concrete block construction, house framing: ditior, е. patches, patios, 

insulation . . . and more. 

You get a complete how-to book on every aspect of roofing, flooring, doors, win- 
dows, stairs, plus how to use stationary and portable power tools, plus tips on paint- 
ing, maintenance, repairs, termite protection, solar energy systems ...and more. 

Yes, these superb $39.95 books give you start-to-finish instructions on everything 
from reading a building plan to building a house (including the foundation), doing all 
the carpentry in it —and keeping the house in A-1 shape for a lifetime. Thousands of 
show-how illustrations make it all amaz- 
ingly easy, even for a novice. 

What's more, these handy books 
teach you scores of tricks and shortcuts | 
used by carpenters for measuring, cut- = 
ting, raising, fastening, finishing — for 
every technique and project! You get the 
quick and easy answers to just about | 
every carpentry question you'll ever 
have. And you can save thousands of 
dollars in the years ahead. That's what 
Popular Science Book Club 15 all about. 

Mail the card today. There's no risk! 


from a simple cabinet to an entire house- | 


* How to read plans, specs 
* How to use carpentry 
hand tools 


* How to use woodworking 
power tools 
* How to Биа concrete 
block foundations 


* How to choose best woods, 


materials, fasteners 

° How to plan and bulid 
roofing, flooring 

* How to construct walls, 
doors, windows 

" How to make joints 

* How to build stairs 

" How to build chimneys 
and fireplaces 

* How to use builders’ 
math, do surveying 

* How to make kitchen 
cabinets, counters 

* How to do cabinetmaking 
joinery 

* How to build A-frame, 
1- and 2-story houses 
° How to plan a home 
workshop 
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| 4-volume 
.. library 
1260 pages of 
ILLUSTRATED HOW-TO 
THOUSANDS OF 
drawings, photos, 
diagrams 


* How to bulld your own 


solar energy systems 


* How to do wood pattern 
making (for castings) 
* How to do sheathing 


and siding 


* How to do cornice 


construction 


* How to plan termite 


protection 


* How to do interior- 


exterior painting 


* How to build girders 


and silis 


* How to make concrete 


forms (and molds) 


* How to sharpen saws 
* How to build skylights 
° How to do house main- 


tenance and repair 
,..and much more. 


MAIL THE ATTACHED CARD OR WRITE TO: 


lar 
BOOK CLUB 


P.O. Box 2006, Latham, N.Y. 12111 


aoe 


SHARPEN YOUR SAW 


. EVEN ON THE JOB... WITH PROFESSIONAL RESULTS! 


The GAMN' Chain Saw Sharpener is easy to use! 
A few turns of the handle uniformly sharpens 
mm. each tooth for top cutting performance. 


The durable all-metal construction and precision 
carbide cutting burr of the GAMN' Sharpener 
tui should, under proper care, provide 

' years of service. 


| GAMN' saves you time and money! 
By keeping your saw GAMN' sharp 
. even on the job... you'll cut 
- more wood and ex- 
tend the life of your 
saw and chain. 


| Call 
1-800-457-3392 
indiana 


1-812-867-6469 : еМ 
pum سے سے‎ ee سے س سے سی س‎ 


То Order Or For More information 
Call; 1-800-457-3392 = 
indiana 1-812-867-5460 GAMN' Sharpener Kit — SK 
includes Sharpener, Burr, and Depth Gauge 
Write GAMN' Enterprises, inc | Burr Size" _ Yy M 
11427 Darmstadt Road TEXTRA Burr Kit — BGiFor 2nd Chain Size) 
Evansville, IN. 47711 includes Burr, Handle, and Depth Gauge Bar 
Burr Size" p Ys hs 
| SHIPPING per saw kit (No C. O.D.s) 
Outside Continental U.S. $3.00 
(No shipping charge for extra Burr Kil) 


indiana Residents add 4% sales tax 
My Check or Money Order is enclosed TOTAL $ 
Charge my |. Visa or MasterCard 


a لا‎ A КАША. 


Signature = 
"If Burr (file) size is not known, list saw make and model. We will match up the correct burr size 


FOR THE CUTTING EDGE Make __ - Model «— 


"There's simply поп 
quite like it under ; 


Soaring laminated wood arches open up your 
home to the sun and the sky...to create an 
exciting new room. 

This warm and sunny place for plants and 
people is in fact an efficient passive solar ' 
collector, featuring a totally integrated 
system of solar components, to heat 
itself, and to help heat your home. 

As a room addition, it offers a new 
and cost-efficient option to expand 
your home's horizons — adding archi- 
tectural interest while dramatically 
expanding your opportunities for 

gardening, entertaining, and just 


ea 1983 Garden Way. 4 


r4 Room Solar Greenlouse „се — | 
Sun A22175, Ferry Ad., Charlotte, VT 05445 name i 
O Please send me your free introductory brochure. address "== 
О | am enclosing $3.00 to receive your Complete ee 
Information Portfolio: full color 16-page brochure. city | 
Planning Guide, and much, much more. 
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Furnace cell 
captures heat 


Gas-furnace innards recycle exhaust, re- 
cover heat that normally is wasted. 


Firing up conventional furnaces, in- 
cluding those equipped with vent 
dampers, can raise the flue tempera- 
ture as high as 500 degrees F. That's 
wasted heat up the chimney. 

Arkla Industries Inc. (Box 534, Ev- 
ansville, Ind. 47704) says its new gas- 
furnace recuperative heating system 
recycles hot fuel gases that ordinarily 
escape. The result, with its 80,000-. 
Btu/h systems, is a saving of about 31 
percent in a fuel bill—over $160 for 
the average homeowner, says the firm. 

The recuperative technique uses a 
stainless-steel cell to capture normal- 
ly wasted heat. The cell helps keep 
flue temperatures between 150 and 
225 degrees, recovering the 275- to 
350-degree temperature difference to 
heat the home. 

Reduced flue-gas temperature, 
combined with a power-venting fea- 
ture, eliminates the need for a chim- 
ney. À three-inch exhaust flue 
through a side wall or roof can be in- 
stalled horizontally, vertically, or di- 
agonally. With increased efficiency, 
smaller furnaces can heat the same 
area as larger standard furnaces. 
Arkla's systems, in five upflow or 
downflow models, start at 40,000 
Btu/h, increasing by 20,000-Btu/h 
steps.—John Free 
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Modei 120-К 
solid 3/4" Cherry 


VISIT OUR FACTORY 


EIN CANADA, visit our showroom at 
506 Newbold Street, 
London, Ontario 


га 


EMPEROR® 
CLOCK COMPANY 
OF GRANDFATHER CLOCKS 


©1983 Emperor Clock Company 
All Rights Reserved 


74"(H) х 16%"(W) x 10" (0) 


WORLD'S LARGEST MANUFACTURER 


ou can build this clock 


\_ for one thirc 
2: the retail price. 


` EMPEROR CLOCK COMPANY'S MODEL 120-K 


DO-IT-YOURSELF CASE KIT 


BUILD MODEL 120-K YOURSELF 
AND SAVE HUNDREDS 
Emperor Clock Company now makes it possible 
for you to own our most popular 120-K Grand- 
father Clock at our extremely low factory direct 
price. You've seen clocks like our finished model 
120 costing $850 and more in expensive retail 
stores. But right now, during our limited-time 
factory direct sale, your cost is hundreds less — 
just $129.50 for the do-it-yourself case kit in solid 
3/4" cherry. That's $70 less than our regular low 
factory direct price. Order today and have the 
pleasure of building a timepiece that will become 
tomorrow's heirloom. 
Sale ends March 15, 1983. 
EASY TO BUILD. 
No woodworking experience is necessary to build 
Emperors Model 120-K. The solid 3/4" cherry is 
kiln-dried, hand-matched, pre-cut and sanded 
smooth. All miters, mortises and tenons are pre-cut. 
(If you prefer, your kit may be ordered unmitered 
for $10 less.) The divided swan neck and finial, 
waist and dial face doors, dial frame and basefront 
are pre-assembled. Screws, hardware and easy-to- 
follow instructions included. Glass is not included 
due to possible breakage in shipment. Each 
piece may be reordered separately. 


‘SUBTRACT $10.00 FOR UNMITERED KIT. 


EMPEROR CLOCK COMPANY, Dept. 55-S 
Emperor Industrial Park, Fairhope, AL 36532 


lary. DESCRIPTION 


|(Movement Priced Separately Below) 


We accept personal checks. 


Enclosed س‎ l J) Check ( ) Money Order 


| required 
(above your name} 

Please ship this order: 

О UPS O Parcel Post O Motor Freight 
Emperor reserves the right to select method of 
shipment, if necessary. 


[1 Please send free color brochure 


Solid ee ‘Cherry 


OS DIRECT SALE PRICE 
О Factory Direct Price $199.50 
MOVEMENT EXTRA 


ОС your own hand-finished masterpiece 
to those factory-mades retailing at $850.00 and more! 


ORDER TODAY! THIS SALE ENDS MARCH 15, 1983 GE ШЕШ 
ORDER DIRECT WITH THIS FORM e ORDERS SHIPPED 2 TO 3 WEEKS e SHIPPING CHARGES COLLECT 


Credit Card Telephone Orders Weicome Please Check: New Customer О 
Call 1 205 928-2316 


Model 120-K Solid 3/4" Cherry Do-It-Yourself Case Kit 


[Model 120-A Solid 3/4" Cherry Completely Finished Clock with 
Self-Adjusting Movement, Tempus Fugit Dial, Westminster Chimes| 97 | $684.50 
Model 120-A Solid 3/4" Cherry Completely Finished Clock with 
Self-Adjusting Movement, Moving Moon Dial, Westminster Chimes 


Model 101-M Self-Adjusting Movement, Complete with 
Tempus Fugit med Westminster Chimes for Model 120-K 


M ovement í 


Lyre an for Both Model 101-M Movements 


Please check: 
O Send Kit Unmitered . 
Subtract $10 From Total 


= 
= 
P" 
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SOLID BRASS EMPEROR ^ dis -M Movement with a = 
empus ta 
MOVEMENTS AND DIALS a 101M Movement with 
Self-Adjusting е One Week Moving Moon Dial $159.50 
* Weight Driven e MOVEMENTS CARRY А 
e Westminster Chimes e ONE-YEAR WARRANTY 
Emperor's Model 101-M 
movement with your 


choice of dial is made of LYRE 
solid brass by a well- PENDULUM 
known West German | WITH 
family firm. Choose from SOLID 

; Ee BRASS 
either Tempus Fugit (Time 

; : RODS NOW 
Flies) or Moving Moon AVAILABLE 


with lunar calendar dial. 

The movement is self- "29^ 
adjusting to tick smoothly 

and accurately so you never have to pias your 
clock. It sounds the Westminster chimes each 
quarter-hour and counts the hour with a Big Ben 
tone. Movement includes weights, solid brass 
weight shells, brass-finished bob, pendulum and 
chimes. All plates are solid brass with pinions of 
hardened steel. Installation and adjustment are 
simple, following step-by-step instructions supplied. 
NO RISK! MONEY BACK GUARANTEE. 

If for any reason you are not completely satisfied, 
return in original shipping carton within thirty days 
for prompt refund. No questions. No excuses. 


Previous Customer CI 
| | SALE 
WT.| PRICE PRICE 
о | $190.50 [6129.50 —1 


иэ | | 
[5]$250|] ^^] ^" 


TOTAL $ 
Alabama residents only, 
add 4% sales tax $= 


GRAND TOTAL $—— 


REG. 


NAME = 
STREET. . 
CITY, STATE, ZIP 

TELEPHONE NUMBER — — — ————————— 


(PLEASE PRINT 


WORDLESS WORKSHOP 


for this idea. Send 
380 


PoPULAR SCIENCE 


Minn., 


Security No.) to Wordless, s 
Madison Ave. New York, N.Y. 10017. Mo ideas will be returned. 


$50 to John Fleischhacker of Paynesville, 
yours (with Social 


By ROY DOTY 


г iKnow your car inside and out. ; 


xk new how to fix it... to tune it... to service it...to factory workshop manuals. Each one is carefully re- 
keep it running right, The TOTAL SERVICE MAN- written for use by the do-it-yourself car owner. Clear fl 
QUAL for your car will show you how to do everything and easy to follow, yet complete and detailed enough fj 


gfrom a minor adjustment to a major repair. even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- g 
BTOTAL SERVICE MANUALS are digests of official grams, and specifications. 


TOTAL SERVICE MANUALS SATISFACTION GUARANTEED OR YOUR MONEY BACK 


1550 MAZDA GLC 77.82 tor ай rear wheel drive models . 811.95 


1713 ALFA ROMEO 62.78 lor at Сова GT & Spider models $12.95 


ш DATSUN 20020 79-81 for of models | $T — Hr | $11.35 

79 cower 12.95 16 TSUN 1 covers ай models plus Ё-1 „511.95 0812 MAZDA GLC 81-82 covers front wheel drive models only .......... 11.8 
8677 AMC GREMLIN, HORNET, PACER 71.80 lor ai models... $11.95 9583 DATSUN 510, 610, 710 68-77 covers ali moss. 1195. [| 0371 MAZDA REZ & R2 7177 covers al modes — 199 
0991 ARROW, PLYMOUTH 76-80 covers all models. 0000000000... $11.95 covers all models imported . Lu AIDA 71. ludes RX4 and Cosmo models dM В 
2497 ARROW PICK-UP for all models inc 0-50 ...............................$10.98 1258 DATSUN 311 sports car 1600/2000 SPL & SRL mdis .......... $20.95 9541 MA IX? 19.81 covers a models coe $11.95 
9404 ASPEN, DODGE 76-79 covers all models ccce B1 1.95 DATSUN PICK-UP 70-81 for all 2-whi dr models . 9486 MAZDA PICK-UP 72-82 all B-1600 & B-1800 models .............. $11.95 
7122 AUDI 100 70-77 for ай models inc 1001 | $11.95 ' 80- : | 8105 MAZDA 626 79-81 covers all models nnn 11 C 
9590 AUDI 4000 79-81 covers ай models ; $10.95 0593 MAZDA 808, 818 72.78 covers ail models ENS 1 A 
0664 AUDI 5000 77-79 $11.95 | 1746 MERCEDES-BENZ 220 59-65 covers al mdis 2. $1295 
0726 AUDI FOX 73-79 covers ай models $11.95 | 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL . $12.95 
0916 AUSTIN AMERICA 68-74 covers ай models inc 1100,1300 ..$11.95 g Soe) илди PRs ого COMETS ап &-w Or MOORS iiss 8197 MERCEDES-BENZ 250 65-68 plus 1900, 2000.220D ‘desis $10.95 
1203 AUSTIN HEALEY 100/6, 3000 56.68 for all models . $11.95 1298 DODGE соу TLEL for al 4 | | бе models, ниш HIM 9485 Мсн 250,20 و‎ pe 1 m iis 4 

7 RACU DA 65-72 all 6 & V8 models „unun $10.95 DODGE ton inc Plymouth ...... $10.9 0416 MERCEDES-BE .73 inc 220, 300, 350, diesel .... $11. 
as e neg 3 AA YS 602 2000 except CS $11.95 6070 DOOGE VANS 71.81 covers all models to 1 ton plus Plymouth $11.95 8439 MERCEDES-BENZ 74.79 Covers all models inc Diesels .............. $11.95 
9813 вич а 77. .81 covers all models ere $1195 Bi DUSTER Aids — Samp . A es 9436 MERCURY MONARCH 75-80 covers all modes... те 
5-79 inc 528:.530:630.630С5.633С9:.733 models $11. } ESCORT. FORD 00-81 covers ai models... S. 710 MERCURY ZEPHYR 78.81 all models inc turbocharged ......... 

9760 BMW 2500, 2800, 3.0 all mais inc Bavaria & CS $12.95 8189 FAIRLANE, FORD 62.70 covers all models ........... $10.95 е та МС MIDGET 58.80 covers ай models 01195 
0504 BRONCO, FORD 66.81 for ай 2 & 4 wh! drive models $10.95 8366 FAIRMONT.FORD 78-81 covers all models and engines ....... $11.95 @ 1106 MGA.MGB 55-68 covers all models inc twin cam s. $12.95 
6308 BUICK 68-76 inc Electra, Le Sabre, Riviera, Wildcat ............. . $12.95 9874 FALCON, FORD 6 64-70 covers all 6-cyl models... $10.95 # 1720 MGB, MGBGT 69-80 for ail roadster & coupe models. Жаны eo 
8082 BUICK REGAL & CENTURY 74-80 for all mals inc turbo .........$11.95 9776 FIAT 124 67-81 all inc spyder.coupe Ё 2000... 5. $11.95 8396 MGC reprint of factory manual . cons 2495 
0727 CADILLAC 68-74 all models exept El Dorado... $12.95 ayes Ad in 52 4 lor all — юс SL & Rally о... n | 0917 MINI 59-78 covers ай models inc Mirv-Cooper . cono 611.95 
B678 CAMARO 67-81 covers all 6 & 8 cylinder models .... XP $11.95 ‘ covers all models : ЕЕЕ ———— E BAd MONZA, CHEVROLET 75-80 Ast Sure Shyhaw . 210.95 
9557 CAPRI 70-76 tor ай 2000, 2600, 2800 п __ $11.95 8106 FIAT 131 78-80 covers ай models ае $11.95 Эзе MUSTANG 6 65-72 saa oh lores models one 11.95 

| 6021 САРИ! 79-82 covers all models and engines _ $11.95 0399 МАТ 1/9 73-00 covers ай models a $135 0479 MUSTANG V8 65-73 covers ail M tp cuts na 

| ; STRADA Mecum ОН NOST .9! | 8272 MUSTANG И 74-78 covers ай 4 models n і 
0379 CHALLENGER 70-72 covers ай 6 and VB mdis $10.95 1073 FIESTA, FORD 77-80 covers all models .................... Maru .$11.95 f 9386 MUSTANG 79-82 covers all engines and models ss $11.95 
t PME CAM ipa a net & models jon 0675 Les 6749 covers all models "m И iss | 0951 МОМА, CHEVROLET 71-79 covers ай models... 311.95 
321 model ч . REBIR | covers all models inc Trans Am... $119 " | ; 1 
8212 CHARGER 71.75 covers all models 31095 # 9611 FORD 71-78 inc LTO K Ranchero, Thunderbird ................ heus aang Ea a чөл шш oo 
0383 CHEVELLE 64-81 inc Malibu Monte Carin El Camino. $1095 Ш 0872 FORD 68-81 for Custom.Galaxie LTD. XL & wagon таз $10.95 @ 6308 OLDSMOBILE 68-76 covers ай 88 and 98 modes... $12.95 
9369 FORD COURIER 72-81 covers all models imported 911.95 BM 8273 OPEL 66-79 for all models inc 1900 Manta & isuzu EUN $11.95 
0838 CHEVETTE 76-61 covers ай models $11.95 Ш 8205 FORD PICK-UP 65-68 ай 2 & dahl dr mdi. 1/2-1 ton $10.95 Ш 9589 OPEL GT 68-73 covers ай 1900 modes... 912.95 
ie e HE e cn rte rare тев — reet м — 69-42 ома s ам rive models ............ ns 0711 PEUGEOT 504 DIESEL 74-80 covers all models 000... $11.95 
ROLET ctory shop manual ................. : | FORD 1 all 42 | ton models... $10. ; | 
1001 CHEVROLET $5.65 for of ба Ar, Biscayne, Impale тй. 01295 [| 0453 FORD VANS 69:81 covers ай 6 & 8 cylinder models... $11.95 Eee cipi coer ol odie ut Vere oca :$1095 
9148 CHEVROLET CITATION 80-81 as a e MM cr $1095 M 9436 GRANADA, FORD 75-80 covers ail models .$10.95 0874 PLYMOUTH 68-76 Fury. VIP. Gran. Suburban models ............... $10.95 
ee e 0885 HONDA ACCORD 77-80 covers ай models $11.95 @ 1259 PLYMOUTH HORIZON 78-81 covers all models inc ТСЗ $11.95 
0884 CHEVROLET MONZA 75-80 ай mdis pius Buick Skyhawk — $1055 M 8694 HONDA CIVIC, 73-79 covers ай models inc СУСС $11.95 f 8066 PLYMOUTH RELIANT 81-82 covers ай models _. $11.95 
e CHEVY гу трна ай t 6 & VB models Hr 0980 HONDA CIVIC 80-81 covers ‘new’ models Civic T 1.95 085] PONTIAC 66-76 ай full-size inc Bonneville. Catalina, GP $12.95 
| ers model Д7 Suburi M 9787 HONDA PRELUDE 79-80 complete coverage 11.95 PONTIAC TEMPEST 68. T , $10.95 
TEES GINT VANG 670i к redi s ME. $11.95 [| 8206 INTERNATIONAL SCOUT 67-73 800. A. & таз... 31095 | 1650 PORSCHE 356 үй узб үс чү Дый алы ГҮН 
0020 CHRYSLER 72-79 factory manual . must give year $23.95 |] 8565 INTERNATIONAL 62-80 tune/maintain Scout, wagon, pick-up . $10.95 1591 PORSCHE 911 64.73 covers ай models. eee $12.95 
: | B 1043 JAGUAR E-TYPE 61-72 covers all 6-cylinder models ..... 2 942.95 8173 PORSCHE 911 74.77 includes N, 5, Targa, Carrera .................. $12.95 
9588 CITROEN ID, D$ 67-75 covers all 0519. 20. 21 тањ $12.95 9612 JAGUAR E-TYPE V12 71-74 covers all models ...... $11.95 1590 PORSCHE 912 65-69 with 1582cc engine ........ $12.95 
8264 COLT & CHALLENGER 71-81 covers all models im He JAGUAR КЕ a all models T n 9834 PORSCHE 914 70-76 ай models ec 914/6 $11.95 
8211 COMET 71- NM, M MEM 10.95 961 JAGUAR XJ1 à for ali models inc X Damier - d PORSCHE 924 76.80 covers all models Turbò $11.55 
8032 CORVAIR 60.69 covers all models inc turbocharged wes $10.95 M 8207 JEEP 66-79 tor all Cherokee. Commando & Wagoneer mdis ... $10.95 f 0377 RENAULT Le Car 72-81 for ай models inc RS ss $11.95 
0478 CORVETTE 57-65 covers all 283 & 327 models 000... $11.95 9805 JEEP WAGONEER J-series with 230 ок eng. ..........................$19.95 9429 RENAULT 12 69.79 covers all models inc auto tans uu $12.95 
948] CORVETTE 66-82 covers all models & engines .. 2912,95 9806 JEEP UNIVERSAL CJ-2, CJ-3 reprint factory manual ................ $19.95 0645 RENAULT 15, 17 71.78 all mdis ine TL, TS sss 612.95 
1756 CRICKET, PLYMOUTH 70-73 also covers Hillman Avenger . {ШӨ $11.95 0509 JEEP 55-81 for all CJ-5, CJ-6, CJ-7. Scrambler mdis. „$10.95 0395 ROADRUNNER & SATELLITE 68-73 all models .. 510.95 
8188 DART & DEMOM 68-76 covers all models |... 910.95 8739 JENSEN-HEALEY reprint of factory manual ............ $24.95 0750 SAAB 99 69-79 covers all models | „811.55 
9592 DATSUN 2005Х 80-81 %11.95 0596 LANCIA BETA 76-80 for sedan. coupe & HPE models | $11.95 8440 SAAB 67-79 covers ай models inc Sonnet Ё == $11.95 
3065 DATSUN 1200 & 8210 71-78 covers ай modets — 91195 M 1254 LANDROVER 59-77 covers 2. 2А, 3 gas & diesel models $12.95 1098 SPRITE 58.71 covers ай Mk 1, 2. 3 & 4 models .. $11.95 
0783 DATSUN 210 79-82 covers ай models imported . $11.95 # 048) MAVERICK 69-71 6 cyl. 170. 200. Бат ineng 910.95 8058 SUBARU 72-81 for all models inc Brat... $11.95 
3127 DATSUN 2402, 2602, 2802 70-78 covers all models... $11.95 8211 MAVERICK 72-77 covers ай models ss $10.95 0489 TEMPEST, GTO, u es 6673.9 mets i и 
. 1 models int nehero uu mM 

0829 TOYOTA CELICA 71.80 covers all models... ses $11.95 


9812 TOYOTA COROLLA 68-81 for ай models inc 5-spd trans... $11.95 


|0575 CHILTON AUTO REPAIR 76-83 for all American cars . $18.95 8125 CHEVY SMALL BLOCK, how to rebuild cm 
0932 CHILTON AUTO REPAIR 72-79 for ай American cars... $19.95 9409 CHEVY SMALL BLOCK, How to hotrod y. 95 M Lois PR Liege d si сок modes mee СЕ 
ПОЗЕ See TO МН ЕРИК GATE ОГИЗ $19.95 Ш 0949 CORVETTE RESTORATION SOURCE BOOK 53-67 the bibe . $21.95 @ 0647 TOYOTA PICK-UP 68-81 for ай 2-«hi drive models — $11.95 
1763 CHILTON AUTO REPAIR 54-63 for all American cars $19.95 M 0946 FORD SMALL BLOCK, How to rebuild s $7.98 8524 TOYOTA LAND CRUISER 66-77 covers ай modes... $11.95 
111 CHILTON TRUCK REPAIR 73-80 American & imported mdis .... $19.95 9497 FORD \-8, how to rebuild 351C,351M.400.429.460 engines . $9.95 0923 TOYOTA STARLET 78-81 covers all models $11.95 
856] CHILTON TRUCK REPAIR MAN 61-71 for all 54-212 ton mdis $19.95 9498 PINTO, how to rebuild the deyl eee $9.95 0576 TOYOTA SUPRA 79-81 covers all models ... sss... 910.95 
8091 CHILTON IMPORT CAR MANUAL 76-83 for ALL major makes $19.95 B195 FORD PERFORMANCE how to get it lor street or track .............. $10.95 0901 TOYOTA TERCEL 80.82 covers all models | fena qunm 77$1195 
1146 PERFORMANCE WITH ECONOMY ow fom tang & building | Lo 0892 MUSTANG, HOW TO RESTORE YOUR complete how to manual .... $14.95 1200 TRIUMPH SPITFIRE 62-78 covers all models енн 011.95 
‹ ч oils 8152 BOLT-ON PERFORMANCE what to buy & what it will do ............ $10.95 1015 TRIUMPH TRS, TRG, 67-76 all models inc TR250 0... $11.95 
7125 AUTO AIR CONDITIONING. .. service & repair all . p 95 0735 SUPERPOWER . turbo & superctargng, fuel inm- $10.95 8633 TRIUMPH TR? 75-80 _ „$11.95 
1067 MORE MILES PER GALLON GUIDE How to do it good & cheap. (793 8441 HOW TO MAKE YOUR CAR HANDLE street/track $9.95 0884 VEGA 74. 77 ail ‘el ut А ‘except Coss orth Vega 510.95 
197 ALCOHOL DISTILLER'S MANUAL for gasohoi & spits... $12.95 || 8658 AIRCOOLED ENGINES MANUAL al 1 & 2«y over 15 ad ...... $9.95 [| 0884 VEGA 74.77 at models inc Monza. except Cosworth’ Vega ..... $10.99 
119 NOW TO TUNE TOUR CAR OOO ca manual for beginner 99:95 M. 9419 SMALL ENGINE SERVICE MANUAL all Ly under 15 cid ....... $9.95 @ 1227 VOLKSWAGEN BEETLE 54-67 all mais inc Karmann-Ghia ... $11.95 
Siete secos o leant a tacit: voti lc bu Б, йт еб: nott ica | 9770 LAWN MOWER fix ай gas powered walking, push type ......... „98.95 0140 VOLKSWAGEN BEETLE 68-77 ай та inc Karmann-Ghia ...... $11.95 
671 BASIC CAR MAINTENANCE & REPAIR good one to start with ... $4.95 8755 RIDING LAWNMOWER manual for all major makes and models $8.95 0933 VOLKSWAGEN RABBIT, SCIROCCO 75-81 all inc diesel ............... $11.95 
712 BASIC AUTO REPAIR MANUAL a must lor any car __. $5.95 Ш 9651 SMALL TRACTOR manual 65-81 all makes/models 8-30 һр... $19.95 1125 VOLKSWAGEN BUS 61-79 al ариине у> 
[707 BASIC BODYWORK & PAINTING 56.95 | 9822 FORD FARM TRACTORS manual covers ail senes 2N. BN & 9N $9.99 ЁШ 5:55 VOLKSWAGEN ТҮРЕ 3 62.73 for squareback. fastback ........ $11.95 
| n BASIC CARBURETORS & FUEL SYSTEMS tor ай us makes T 1028 ІН FARM TRACTORS for AB.C.HM.MTA 4 6 W6TA 9 models ...... $9.95 9778 VOLKSWAGEN 411. 412 68.74 covers all models... $11.95 
708 -— са гаас E ico 9525 MACHINING FUNDAMENTALS to use all machine shop equip. $19.95. 8748 VOLKSWAGEN DASHER 74-79 covers ай models... $11.95 
9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes .... $9.95 9444 VOLVO P1800 60-73 all models inc E & ES . mns 902.98 
ret TURBOCHARGERS HOM erri bees cs te 2 үүө 0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec ..... mi iy 1754 VOLVO 142, 144, 145 66-74 lor all models nc S& E... $11.95 
^. $9. 9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, plus ............. $19.95 7 j 
658 EMISSION DIAGNOSIS & TUNE UP 75.79 all US. & imports .$1495 [| 0929 MOTORCYCLE MANUAL 68-81 all Japanese makes + H-O.. $2495 #3729 VOLVO 242, 244, 2457482 comers al modes $1198 
376 CARBURETOR BASICS кез rebels MUS aes $895 | 0557 CHAIN SAW SERVICE MANUAL for top 34 makes 5995 Ш 8311 VOLVO 264, 265 75-80 covers all models —— 751195 
E Е oca 95 Ш 8002 ОҢ BURNERS How to install and service 058— - $9.95 poner | 1 Glen Ave 
11 HOLLEY carbs, ali 2 & 4 bbi, tune & rebuild ,...... $7.95 dens а $5.95 | 181 Glen Ave 
666 SOLEX CARBURETORS all 1 & 2 barre! наа НИ: $4.95 7109 CLOTHES DRYERS lix all makes and models .. 95.95 CARBOOK Sea СИН NY 1157 
354 SU CARBURETORS tune & rebuild all to 1976 | ... $9.50 1268 SEWING MACHINE REPAIR service, adjust, repair all makes ..... $8.95 = = 
423 STROMBERG CD CARBS tune/rebuild all to 1976... „ $9.50 0809 HOME VIDEO RECORDERS service all cassette makes, models $12.95 'N 
511 WEBER CARBURETORS tune & rebuild all models to 1979... $8.50 7133 35mm CAMERA REPAIR ali SLR makes and models ................... 99.95 " "m dm 
B27 AUTOMOTIVE REFINISHING best professional paint book $8.95 $11.95 fi 
25 MINOR AUTO BOOT REPAIR step by step how to $7.95 0798 TROUBLESHOOT COLOR TV RECEIVERS юг al : $ Address 
104 MITOBODY | 9959 TV REPAIR guide for any color, B/W problem „ $6.95 aes 
104 Y REPAIRING & REPAINTING ... the best $12.95 9447 ELECTRICITY FROM WIND, WATER & SUN һом to get 1... $6.95 B B city 
10 FIBER construcimr repa eR à я, РНОМЕ ndbonok every installa : , 
7 CREATIVE CUSTOMIZING how to go | ET: ив € S MM e хаи ее ТАРР Es nm State Zip | 
#01 practical tips protessional results 10.95 | MT тореш иб Snag TEE yo ee ey 
P26 ENGINE SWAPPING latest techniques with actual swaps $8.95 COMPUTER BOOKS _ 1 Books shipped to all parts USA/Canada (US Dollars) 8 
31 PRACTICAL ENGINE SWAPPING how to doit night pug ur کو بخ‎ Ol enclose full payment phone orders 516-676-8043 Ш 
\29 L GUIDE covers everything owner buyer should know $8.95 BASIC BASIC inio on computer language Cha D Amer. Express О Visa OMastercharge 
54 | MODERN DIESEL CARS describes all moses now sold $7.95 5568 APPLE BASIC data hie programming step-by-step _ 12. | 3 "e - P — 
78 DIESEL, How to conver! your car. van, pickup to __. $7.95 0808 APPLE И Blue Book 454 pg encyc software, hardware, more . $24. Exp. Date 
32 DIESEL ENGINES, HOW TO REPAIR compete training course. $10.95 f 0618 APPLE Н User's Guide most how-to info yet in one book : ü 
P26 ENGINE REBUILDING all U.S. & imports gas & diesel |... $14.95 1261 APPLE VisiCalc Book detailed coverage of this software |... $12.95 a 
|17 AUTOMOBILE ENGINE REBUILDING $13.75 0488 ATARI Computer complete how-to guide for 400/800 mdis ... $14.95 TOTAL | 
|20 AUTOMATIC TRANS SERVICE 68-79 s! Ford & GM models $14.95 1260 “уы Games & Recreations how to create your own $14.95 li 
49 AUTOMATIC TRANS REPAIR 74-80 AMC Chrysler, Ford & GM $14.95 1122 IBM Pesonal Computer intro. programs. apphcabons. etc $14.95 
80 AUTO RESTORATION GUIDE _best ever publshed 291 pgs $14.95 5569 PET Fun А Games 30 challengine games ready to load $9.95 a 
55 CAR INTERIOR RESTORATION useful tor all cars $6.95 M 0756 PET Personal Computer valuable buyers & owners guide $14.95 | 
06 OLD CAR VALUE GUIDE tates! edition $9.95 Ш 0683 TRS-80 Programs for beginners 21 step-by-step programs .. $9.95 | 
06 BYPASS be a CONTROLS 73-77 à! Ford-built cars $14.95 | 6033 TRS-80 Means Business how й can help you in yours $12.95 [i] 
ЕП 'ROLS 71-77 GM cars $13.95 M 5118 TRS-80 ЇН guide to programming & applications |... $12.95 
34 BUICK POWER MANUAL performance tuning the V6 models $8.95 1126 TRS-80 Color Computer Graphics creating & using them $14.95 l PLEASE PRINT postage/ handling 4 
30 CHEVY SUPER SPORT 61- Sd енушщ about eey ди is B i274 ук-20.% with BASIC for would-be buyer & owner $12.95 |] MAME AND ADDRESS TOTAL |: 
5 CHEVY PERFORMANCE the mos! from blocks . 1564 ZX-81 Pocket ай about i T | . 
те | t same as Timex 1000 _ 10-95 U шн ш ты a аш ав eNO COD? в um йл шаш d 


WATER WELL 


DRILL KIT 


Drill a water well 
or a free-flowing 
spring in your 

” backyard. Have 
all the pure, 

\ fresh water you 
| want FREE! 
Easy to 

Í operate as your 
| power lawn 


mower, 


3 | 30,000 SOLD! | SOLD! 


FOR FREE BROCHURE 
CALL TOLL-FREE 
1-800-821-7700 


(Ask for Extension 581) 
Call anytime including Sundays 


OR WRITE TODAY! 


581 Anderson Road 
Opelika, Alabama 36802 


© 1982 DeepRock 


WITH BATTERY QUARTZ — 
EARN EXTRA INCOME! 
KLOCKIT OFFERS WHOLESALE 
PRICES FOR MOVEMENTS, DIALS 
AND ACCESSORIES. 
CALL TODAY! 

| (414) 248-1150 


Р. О. BOX 629 


KLOCKIT $$ 


LAKE GENEVA, WI 53147 


Fiberglass 
Travel Trailer Kit 


TRAILER FOR THE '80's—8Burro Travel Trailer 
kit sleeps four. Under 1,000 Ibs. Fiberglass. 


Ready to tow. Finish interior only. Write Burro 

PS1 14143, 21st Avenue North, Plymouth, MN 

55441. For full color catalog send $3.00 to cover 
handling. Rental Opportunities. Dealers Wanted. 


126 | POPULAR SCIENCE 


Discover the most remarkable mailorder bookstore ever! You'll find 


| hundreds of manuals, industrial handbooks, paperbacks, reprints, and pri- 


vately published papers on windmills, methane, lathes, milling machines, 
electric motor rewinding, industrial and mobile hydraulics, foundry books 
of all types, alcohol fuels, satellite tv, electric autos, hydroponic gardening, 
and much, much тоге! 

This is NOT a book club — just the very best books from the best 
publishers. Buy only what you want, when you want. Each publication is 
guaranteed! 


Build a lathe! a windmill! 


Build a precision lathe without power tools for about $50. It's truel 


| See how one man built a powerful Savonius windmilll Discover the original 


Stanley Steamer patents! Grow vegetables in chemicals in the dead of 
winterl Build radios that work for free! Make soap! Tan hides! Smoke 
meat! Start a mailorder business! 

Build a professional quality sheet metal brake! Build jigs and fixtures! 
Design and build a powerful arc welder! Learn how to run three phase 
motors on single phase! Learn about alternator secrets! Discover a re- 
markable 2000 page mechanical engineer's handbook! Repair diesel en- 
gines! Learn electroplating! Run your car on wood! Make your own soda 
pop! Make and recycle tools! Be a blacksmith! And on, and on, and on... 

Write for your copy of the latest jam-packed edition of Lindsay's 
Technical Books catalog. Send $1.00 US & CAN ($3.00 foreign airmail) 
to cover first class postage and handling. 

We offer quality and only quality. When you order, you know you'll be 
getting the best books available. Discover for yourself what you've been 
missing. Write for a catalog today! 


Name 
Street 


MODEL RAILROADING. 
The Family Hobby 


Tt are great fun! Create your own 
mpire. Enjoy the fascinating world 
of miniature trains. This NEW Catalog 
and Reference Manual is your passport 
to this exciting hobby. 

This 656 page “Industry Reference" 
contains thousands of illustrations, 
how-to tips, prototype information and 
detailed product descriptions. 

Cars, locomotives, track, tools, 
scenery, bridges, books, buildings, 
backdrops, etc. — it's all included... 

... And there's more! A book-within- 
the-book. "The Magic of Model Railroad- 
ing" features 117 dramatic full color 
photos of layouts and dioramas. SAVE 
MONEY with 833.25 worth of discount 
coupons good on the 


less 


about 
for our 


purchase of specific шу v poe 


WALTHE RS. 


5601 W. Florist Ave. 
Milwaukee, WI 
53218 


Enclosed is my WEEDS. 
check for 810.95, Please 


IRSE M pe me "suns 4 
send me the 1983 Walthers НО Catalog/Refer- _ 
| ence Manual, coupons and a list of dealers in H 


my area. (913-626). 
m 


i addres 


PS 
; | 
E 


осо 
m T 
со 


m. К. Walthers, 


г---- 


city. state, zi 
mi ШЕ O09 PJP КЫ ЖЫШ ш 


© 


Lindsay Publications Box12-GC Bradley iL 60915-0012 
[ ]Send a catalog! I've enclosed $1.00 ($3.00 foreign alrmall) 


This dome 
expensive 
efficient than others. 
building a 


AMERICAN 


401-A Harbor City Blvd. 
=CREATING 


" 
е, 
Сла how: you can мит a ОМ pa and a 
blower into a powerful furnace that can melt 
aluminum cans and scrap, pot metal, and 
brass. We built one for about $10! Uses 
grocery store charcoal fuel. Pour custom 
castings! It's easy and relatively safe. Cast 
works of art, machine parts, or items for 
sale! Write today for a catalog! 


easier to build, 
even more energy 
If you're serious 
quality home, 
Planning kit. $4.00 postpaid. 


INGENUITY. INC, 


Melbourne, FL 32955 


is stronger, 
and 


INTELLIGENT ALTERNATIVES— 


“Hard-to-Find Tools" 


Our extraordinary tools 
are made to do the Job 
right, saving you time, effort 
and money. And they' re 
guaranteed for life! 


Send me Brookstone's 
FREE 68-page catalog. 


"Aem 


70 Vose Farm Road, Dept. 749A 


аданы New Hampshire 03458 


write | 


Is Lower Back Pain Making You Ап 


On-Again, Off-Again Cripple? 


by Eugene Griffin 


Read how one man freed himself from this 
crippling pain. 


lt happened aboard a Lufthansa flight to 
Frankfurt, Germany where І was going for a 
business meeting. The plane hit an air pocket 
and suddenly my back ''went out." 
If you've ever suffered from lower back pain, 
you know what this can mean. In my case, the 
stewardess had to lead me off the plane when 
ve landed. ''This is the first time this has hap- 
pened?" she asked. When I told her no, she 
ers id: 
"Oh, then you should have a Prosana Belt." 
She then told me she had lower back trouble, 
00, and without the Prosana Belt, she didn’t 
hink she could hold her job. ‘It practically 
saved my life!” she went on. 
"Il be sure to get опе, I told her. But what | 
as really thinking was how could a belt that 
elped her—a woman about 110 pounds— 
elp a slightly overweight guy of six feet like 
me? Besides, 1 thought, I've tried practically 
verything short of an operation. So | went to 
y hotel room, took a hot bath, several 
ispirin and laid down for the night hoping for 
he best. 
Couldn't get out of bed 
* next morning the pain was worse than I 
‘ould ever remember. / had to roll out of bed 
pnto my knees and crawl toa doorknob to get 
о my feet. Again, I took a hot bath and some 
pirin, but again, it didn't do much good. If 
| had been back home, І would have called 
d canceled the meeting. But here | was in 
nany and scheduled for a meeting with 
ve other businessmen / had set up. So there 
as nothing І could do but go through with it. 


Lunch Included, Too! 

> pain must have been apparent the moment 
walked into the room because the first man | 
et smiled sympathetically and said, “You 
bok like your back is bothering you." It is, | 
swered. “Haven't you heard of the Prosana 
elt? he asked. І nodded yes. “Апа you don't 
ave one?"' he persisted. No, I said, continu- 
ig around the room, anxious only to get the 


meeting over with 
С" 
Wes L 


and go back home. 
After the meeting, 
the man who asked 
me about the Pro- 
sana Belt suggested | 
join him for lunch. 
Since he was the key 
man on the deal, | 
accepted. But in- 
stead of driving me 
to the restaurant, he 
took me first to a 
| surgical supply store 


| 


where he bought me 
a Prosana Belt. І had 
no other choice but 
to put it on right 
there, though all 1 


gi ee Û e, 


A / 


inim i e i i: 


hands. (Ye 


© 1981 Peabody Adams, Inc. 


could think of after thanking him was to say, 
Is that it? 

“That’s it," he replied. ‘* Now let us take a 
little walk to a nearby restaurant | know 
you'll enjoy." 


The Most Amazing Walk Of My Life 
If I had known the ‘‘little walk" was going to 
take almost a half hour, | never would have 
gone—business deal or no. But that was all 
part of his plan! Because by the time we 
reached the restaurant, my pain was gone! | 
even reached down and touched my shoelaces 
just to see if | wasn't imagining things. І can’t 
believe it, | said. It’s like a miracle. ‘‘Yes, I 
know," he answered, ''I said the same thing 
when 1 first wore the Prosana Belt. Occa- 
sionally," he added, ‘‘! still say it, although 
any troublesome condition or pain that per- 
sists should be brought to the attention of 
your doctor."' 
Tested & Proved In Hospitals 

Over lunch my friend proceeded to tell me 
about the Prosana Belt. How it was invented 
by a doctor, tested and proved in hospitals and 
clinics; even on people so crippled with lower 
back pain, they had to wear steel braces! How 
it was, and is, used throughout Europe by ten- 
nis champions, Olympic bobsled medalists, 
soccer players—by all kinds of people who are 
constantly putting incredible. strains and 
stresses on their backs. In fact, he concluded, 
its effectiveness has been so proven, its pur- 
chase is included under Germany 5 national 
health coverage plan. 


Save $14.00! Special Free Trial Offer! 
When I returned home, | told all my friends 
with bad backs about this marvelous belt. But 
when they tried to buy one, they found no one 
in the United States had even heard of it! So, 1 
called my friend in Germany (incidentally, 1 
got that order) and told him I'd like to import 
some Prosana Belts. He told me the cost of 
one in Germany was $44.00 in American 
money. Since | would have shipping costs, 
taxes, handling and so forth, | decided to see 
if I could make a special bulk importing deal 
with the manufacturer. And, I’m happy to 
add, | was able to. Yes, you can now try the 
Prosana Belt for only $29.95—$14.00 less 
than what you would pay in Germany. 
What's more... 


You Can Prove Its Effectiveness 

To Yourself Risk-Free For 30 Days! 
If you suffer lower back pain like me, you've 
probably tried every ‘‘cure’’ there is and so 
you're probably skeptical. Which is why I’m 
making this iron-clad, no-risk guarantee: If 
you're not convinced that the Prosana Belt 
relieves your lower back pain fast...that it 
works where other methods and devices have 
failed...that it lets you bend over, garden, do 
household chores, even play sports pain-free, 
I'll return your money in full. 


HERE'S HOW THE AMAZING PROSANA BELT WORKS. Every time you move or take 
a step, the up, down and sideways motion of the patented, orthopedic-designed 
„massaging pads'' soothes away aches and pains almost like a chiropractor's 
the Prosana Belt is invisible even under summer clothes. Soft, 
lightweight and washable, too, with no metal parts. And one size fits all!) 


"I've turned from my initial skepticism, indeed 


If You Read Nothing Else 
Read This Doctor's Report: 


ection of the Prosana 


belt, to ап eager proponent of it. | now have checked more than 40 


cases from my practice and after stu 


ing a file with more than 100 


Statements, | have no doubts about the effactiveness of 


Dr. Ludwig Hecht 
HERE'S WHAT USERS SAY: 


"| have been suffering from lower back pain for years. Nothing helped, 
not even a steel corset. After wearing the belt, | am freed from the pain 


and it has never come back." 


Mr. H. Kilian, Olympic Medalist 
& 3-Time World Bobsled Champion 


"| suffered from severe back pain caused by tennis, and since | did not 
want to take any medication, | have begun to wear your belt. It is hard 
to believe how quickly | have got rid of my back pain." 


Mr. D. Sturdza, Swiss Tennis Champion 


"Often | could tolerate the pain only with strong medication. The 
Prosana Belt has freed me from taking pills." 


Foe 


Mrs. F. Polenz, Housewife 


MEDICAID/ MEDICARE RECIPIENTS: Save $5.00! 


Enclose copy of your card & deduct $5.00 from your 
payment 


PHONE ORDER TOLL FREE 

on VISA or MASTER CHARGE 
CALL 1-800-323-1718 Ext. 272 

In Illinois CALL 1-800-942-8881 

Call 24 Hours A Day, 7 Days A Week 


Гг = ° MAIL NO-RISK COUPON TODAY! ° = = 


Lumbar Research Institute Div.. Deot. POS - 183 
37 Brompton Rd., P.O. Box 458, Great Neck, NY 11022 
1, too, want to prove to myself for 30 days, risk-free that the 
Serb da eene E 

me my belt i i only $29. us 
$2 for postage and handling. SAVE! Order 2 Prosana Bette or 
only $ Рауан сорока агата . Same money-back 
guarantee. If! am not 100% satisfied with the dramatic relief | 
experience, | may return the Prosana Belt(s) within 30 days 
for a full, prompt refund with no questions asked. (Excluding 
postage and handling, of course). 
LJ Check or Money Order enclosed. (New York residents add 

8% sales tax.) 

lama X Medicaid X Medicare recipient. 
Enclosed is a copy of my card saving me $5.00 more 


Charge to: О VISA O Master Charge 
Card # 


State m n icm A m 
Please allow 4-6 weeks delivery. 


Exp. Date  _ _ 
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Learn at home in spare time with no previous ек- 
penence. We encourage you to check on the job 
market in your area and send for employment suc- 
cess figures of our graduates. Learn installation, 
Hi maintenance, construction, lighting, m M air 
conditioning applications. Send fer FREE 


m! Electrician's School, - со? ; : 
ICS Center, Scranton, PÀ 18515 


e Easy | 
e Immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept. P5183, Baroda, МІ 49101 


کې 
The‏ 
clockbui Ider’ S‏ 


SAVE up to 90% 
GOVT. SURPLUS 


Surplus and other bargains galore! 
Industrial, mig., marina, aircraft, 
auto, hardware, A must for hobby- 
ist, mechanic, outdoors- 
man. Our Dreier Зы 
Send $1 today (deductible from 
first order of $10 or more). 


AIRBORNE SALES 00. 
B501 Steller Dr., Dept. PS83 
P. 0. Box 2727, Culver City, CA 90230 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, 54. 


Timberline Geodesics, Inc. = P1 
2015 Blake, Berkeley, CA 94704 
[415] 849-4481 


Send today for our 38 page color Catalog of the most 
magnificent heirloom quality antique reproduction 
clocks you can build. 


Your choice of Grandfather, Grandmother, wall, mantle, 
desk clocks and more. Available from plans or ready- 
to-assemble kits for all levels of skill. With solid 34" 
hand-matched hardwoods in walnut, oak, cherry or Hon- 
duras mahogany. Imported precision movements and 
chimes. Solid brass dials plus tools, hardware, books and 
accessories. You've never seen a finer catalog. You ll never 
build a better clock. 


O Please send me your free 38 color catalogue with new 
et Н. | enclose $1.00 for postage and handi- 
g. 


EASY-TO-ASSEMBLE KIT 
ому * 425 ros ooo 


For 3'6" diam. Other diams. from 4' to 7' at | 
comparable savings. All diams. adjust to 
THE floor-to-floor hts. of 8'112" to 9'6". 


ALTERNATIVE 


gens | aner у Au RN pe aa ope Affordable electricity for homeowners without utility p 
н 8 power Send $3.00 for Catalog to Dept. PS І 
ате 1 Name || 
[| аан | 

Addr E uolo  p—— M c =] 
ddress. Ц ' 
DIO LR e ] A full ine authorized distributor for ARCO Solar, Inc. 1 

232 ANACAPA STREET, SANTA BARBARA, CA 3 33101. 805-963- 966 7 
be шш шш аш шш иш шш шш шш eee eee ш иш шш oe 2 


‘Mason & Sullivan 


“Fine Clockmakers Since 1947" 
Dept. 1332,.W. Yarmouth, Cape Cod, MA 02673 


TUNE YOUR GUITAR 


IN ONE MINUTE 
t p Six precision-tuned reeds make exact 


Warehouse 
locations in: 
California 
(714) 598-5766 
Florida _ 
(813) 923-1479 


‘MIGHTY-TIGHT 


Ideal for: | : | 
* luggage racks e \ 


е snowmobiles 
e motorcycles 
e boats 


: tuning a snap. Slip the "VIEW-PITCH" 
di p guter tuner on your guitar and adjust 
a =a the strings. When the proper pitch is 
UE reached, th nding reed vi- 
brates. As easy as that! This fantastic 
invention, ideal for all guitars, has 
been praised by over 200,000 be- 
ginner and professional users. 


- Gift Boxed. 
Only $12. 95 P Postpaid Money Back Guarantee 
ED SALE GUITAR CO. 


581 Main Street, Grand Island, FL 32735 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Mil- и 
lions of jacks in gas and aulo service 


ил stations, trucking firms, body shops, 

| riggers, lactories and farms need serv 
iting... most of which you can learn 

1 TRUM io repair. We show you HOW. Start 
y spare time in your basement or ga- 

ин Big opportunity for mechanics. 
FAST e ACT NOW! Wei hiis ш РОВ 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 
P.O. Box 18 € Accord, N.Y. 12404 


128 | POPULAR SCIENCE 


ы е 
Quick * Adjustable • Dependable • 1" х 15 ft. 
eratchet tightening * nylon webbing * vinyl-coated hooks 
$8.95 tor one / $16.95 for two plus $2 shipping and handling 


Send check or money order to 


М-Я Вох 516 е Panora, lowa 50216 


Products 
Also available Cargo Tuffy .. . ideal for large trucks, 2" x 25 ft., 
5M Ib. test. $19.95 each plus $2 shipping and handling 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 
" Send $1.00 for our big catalog of 
stained glass supplies. 


Texas 
(713) 789-0648 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmanship. We believe it! 

ы OR WRITE FOR FREE BROCHURE: 


| ber Pa 19008 
| Nome 
| Street 


—— اوا‎ Zip 
We accept MasterCard and VISA. 


THE IRON SHOP 


MANUFACTURERS 


IE FASTEST, EASIEST 


u'll Ever Make in Your Life, Yours Now 


JITHOUT A PENNY OF INVESTMENT 
ITHOUT LEAVING YOUR HOME 


ITHIN 90 DAYS 


ORKING" ABOUT ONE HOUR A DAY 


OR EVENING) 


are all kinds of ways to make money. Good golly, 
if anyone knows that, | do! For the past 20+ 
've concentrated on finding, investigating, creat- 
d specifically singling out only the very finest legal 
са! methods for carving out a mass of wealth in 
. But believe me, in all those years never have | 
anced anything remotely as exciting as this опе! 


ly, | came across a fairly new way to make big 
t after a thorough study | discarded it because it 
d too much investment of time, money and 
al effort. But my study did serve as inspiration to 
p yet another fantastic and unusual wallet- 
r — something that until now has never been 

yet fully complies with the tough set of stan- 
"т noted for demanding of any potential wealth- 
ing concept: 


be able to be started with minimum investment 


be possible to start at home and not interfere 
family life. 


È be able to be started and run initially by one 
ог woman 


require only a few hours of spare time per week 


| have realistic annual profit potential of $40,000 
ore 


is one goes way beyond my usual rigorous test. 
This extra-ordinary money-maker* allows you to: 


| at once — within 30 seconds of studying my 


st not a single cent 


mplish everything without leaving your home 
eck, you can do it from your favorite easy chair 
teating pizza or petting the dog (or vicey versey!) 


a potential net profit (not gross .. net!) of 
000.00 by the end of 90 days — tops. And 
| cash, not theoretical or paper profits. 


e past two decades Du Vall has captured the 
nation of men and women the world over by 
ding solid, unique direction for their quest for 
ial freedom. His firm is headquartered in 
gan with international marketing offices in Hong 
(known as DAX International, John W. Lane, 
dent). In addition to producing some three dozen 
ations оп money-making/ self-improvement 
5, DuVall is also the creator of the popular Derek 
adventure/mystery/romance series and the 

of the political intrigue novel, "The Big Dream" 
shed by Lyle Stuart, Inc., New York). 


yritings have been used in numerous style and 
t workshops and accredited courses at such 
ions as California State University, UCLA, 
m, University of Illinois and Worcester 
nic Institute. 


Naturally, you're wondering what all this is — but I'm 
not going to tell you here. No, it's going to cost you ten 
smackers to find out. But | will tell you what it isn't so 
you'll not be off on some wild goose chase: 


No sex or off-color stuff 
No chain letter, pyramid or multi-level scam 
No mail order, envelope stuffing or drop-shipping 


No writing or self-publishing how-to stuft 


+ + + + + 


No loan brokerage scheme 

* No stocks, commodities, real estate, etc. 
* No gambling, betting or wagering 

* No arts, crafts or special skills 


* No party-plan, door-to-door or phone selling 


+ 


No catalogs, mailing lists, postage, etc. 
* No equipment to buy or rent 


No bothering friends, relatives, etc. 


+ + 


Not anything you have ever seen advertised 
anywhere. 


WHO CAN DO IT 


Anyone with even a smidgen of ambition. 


WHAT 15 REQUIRED 


Other than my step-by-step detailed report ... nothing. | 
have thought long and hard about it; А person virtually 
without a shirt on their back or a potto plant petunias in 
could do it. You will of course, have to put my plan into 
motion — but that's both fun and easy and totally 
accomplished from the comfort of your own home. (By 
the way, no one will be coming to your home, either.) 


Finally, let me make this clear: Once you have my report, 
that is all you need to get going! | have nothing else to 
sell you for this deal. Your purchase of this extraordinary 
report is NOT a "foot in the door" to get you to buy some 
extra or expensive "course" or whatever... thisis all you 
need from me! 


WHAT TO DO NOW 


You've got several choices: 


1; Write or phone me and try to pry out the details for 
free. It won't work, but what the heck — here's my 
number: (517) 655-3333. 


2. Put this ad aside, wait 90 days or so and lose your 
` chance at $100,000. 


3. Do the only sensible thing. Send me the ten bux and 
. get started on wearing in that path to the bank. 


0088855 6008005850650000000000000 


Nifty Bonus! > 


o Afew months back in our DAX MONEY-MAKER® e 
> CONFIDENTIAL NEWSLETTER, we reported on 
ə another business that can easily net $1,000 a 
> week for life. It's a bit more involved and does 
> require getting out and about, but our readers 
» were so delighted with it that l'm including it as 
„ an extra free bonus when you order our new 
o special DAX report, "$100,000 in 90 Days.” 


JO O0 00 000 0 


= 
- 
= 
LJ 


QUUUUDUDJZUUD/UUDUJUOGOD UVU upp 


P.S. Опе more thing (say, this Du Vall is a windy so and 
so, isn't he!). There are lots of people right now in bad 
financial straits. | hope you're not one of them, but if you 
are, having read this ad you now have absolutely nc 
excuse for being broke, because as the saying goes, 
"This is it!’ This could truly be the once-and-for-all 
solution to any money miseries you have. | guess you'll 
have to take my word for it until you receive these 
fabulous reports — but if it eases your mind any, over 
100,000 men and women worldwide have been, over the 
years repeat buyers of my books, manual, reports, 
cassette tape programs and newsletters. There must be 
a reason ... 


— Dean F. V. Du Vall 
Du Vall Press Financial Publications 
920 W. Grand River Williamston, Michigan 48895 


For same day DAX 
processing BOX 14-C5 
mail to: WILLIAMSTON, MI 48895 


Dean — this sounds like 
just what I'm looking for — 
a chance to make mega-bux 
without any investment or 
having to leave the house. 
The same day you receive 
my order rush me your new 
DAX Special Report, 
"$100,000 in 90 Days" 
plus the Free Bonus Report, "$1,000 A Week 
for Life." Enclosed is ten dollars. 
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Success 


Zip 


©1982 


If this isn't the best 
outdoor tool you've ever used = 


WELL Bl 


GET INTO 
eo 


EARN UP TO 


512 AN HOUR 


We invite 
you to put a 


E 
! f io work Way Cart dard jal talent required. ind wn 
IN YOUR OWN IT BACK! 5:5. | ue ul 
e toughest, heaviest i FREE! ur in | 
SPARE eot wood hauling, tending | KIT" лоҝе = M | 
animals or just keeping your place in shape. Tuo a " ' 
Use it hard and often...for up to ONE | ren NORTH AMERICAN SCHOOL OF DRAFTING, | 
TIME or FULL YEAR. If it doesn’t save you more | Council” _ 4400 Campus Dr., Dept. PCOC2 Newport Beach, CA 92660 J 


time and effort than any tool you've ever 
owned -SEND IT BACK! We'll cheerfully 
refund your total purchase price...including 
transportation costs. That's the 
Garden Way _, 


b utm 


promise, Ae 


FULL E 


You risk nothing by accepting this 
offer to see how easily you can 
turn your spare time into big Cash 
Profits with your own Complete 
Sharpening Shon. No selling.. 

no previous experience needed. P» 
Our famous Sharp-All and سے‎ 
show-how instruction set you up DA 
to make $200, $500, $700 a =< 
month an sharpening Saws. 
Knives, Scissors, Lawnmowers, 

Shop and Garden Tools all c 
cutting edges 


EE- EEEEEE, SIZES 5-13 


Extra width for men who need it, 
in excellent variety, styling 

and quality. Available 

only through our 

FREE CATALOG 

Send for it! 


HITCHCOCK SHOES, INC. 
Dept. 46A ,Hingham. MA 02043 


N 


G) PRI Garden Wav. Inc 


Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 


home sharpening business, ү. Please tell me more about | 
how we help you grow, how your "Risk-Free" Warranty | 
А we'll finance you. erature on Garden Way Carts. ) 
Send tor FREE details — mail coupon below or postcard TODAY! \ 
Foley Belsaw Co. 60116 Field Building, Kansas City, Mo. 64111 Name 
No Obligation...No Salesman Will Call PETS | 
* YES, Г] FOLEY BELSAW CO. 60118 FELD BLOG... KANSAS CITY. MO. ume " | A unique collection of quality tools for 
| ) ny i ity woodworking, home repairs and workshop. 
« please send me the FREE BOOK that gives full details. • т. " оооп пони тера! ооң È kits, pre 
° . | —————— sckaged hardwood and How-To books. Fr 
е Mare ووو‎ Print — . Qe | | 
е . Garden Way Carts 01 { єз EAD-GARRE TT, prime manufacturer/ 
Ф Address = Dept. А2184С, ay lotte. V ont 05445 | stributor since 1903. Limited copies. To 
е „| р gne, vermon > J | | reserve your FREE CATALOG, write or call 
Ci Dp + [ -—L.LLIL E C D eee ee ШЕШН ا ا‎ ees | 
٤ "eee | | roure 800-321-6730 


| (IN OHIO: 800-362-8915) 
Brodrick's Dept. 138, 4560 East 71st St. 
Cleveland, Ohio 44105 


More hauling ability for less money : 
when you build Carl Heald's /4-ton Hauler. | — e 
n NEED THREE PHASE POWER 


e "INREEPHASER" allows you to.operate three 
phase motors % thru ТИ horsepower from 220 ONLY 


save you up to $1000. Avoid mass production faults хай single phase power sources, Rugged piping! 59" 


uS > and cut maintenance. Hauler features a 16 H.P., op- satisfactory service. Satisfied users worldwide since 1966, 
« "^ posed twin cylinder or an 11 H.P., 4-cycle, Synchro- Free literature furnished on request. Telphone 305-862-3038, 
a * Balanced Briggs & Stratton electric start engine, for- RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
~ Ward and reverse gears and automatic transmission. Rte. 2, 1024 W. Lake inc Maitland, Fla. 32751 
„ Front shocks, double seat, wide tires smooth the 
ride. Dumping bed measures 44 2"x40"x11" 


Hydraulic disc brakes with parking brake stan- FOR SPEEDIER DELIVERY 
dard. 4-wheel models with cab also available. | 
Carl Heald's Hauler For FREE brochure call or write: TOLL FREE PLEASE USE YOUR 

| | 1-800-253-1030, in Michigan call 616/849-3400 ZIP CODE 


Tons of toting help for farm, Гм... = Carl Heald, Inc. Dept. ORJ 
ranch, factory, construction RE P.O. Box 1148, Benton Harbor, Michigan 49022 


бо parts or tools; Change combine shifts: check fields, 
Aivestock or warehouse: supervise crews; haul feed or seed. 


ipa Easy-to-build semi-kit, (6-8 hours assembly time) сап 


NEW! 24'^-INCH, 4-SPEED 


\ SEE in the DARK / We | BAND SAW 


7 Power Day & Night Scope With only rad Priced for the home shop! Easily handles 
moonlight or streetlights available, this £209 A Hi large scrollwork, 4X8 sheets. 9-in. vertical 
powerful fully magnesium-fluoride coated LFU е cut lets you quickly resaw valuable hard- 
optic will illum inate persons and objects. сэй єрт! woods. Ballbearing construction through- 
риле ийин раена та Sy - — put! 30-0АҮ FREE TRIAL! Easy Terms. CALL 
lasts forever. Fine image, detail quality TOLL FREE (800) 824-7888 Oper 642. in Calif (800) 


пина йын? во ай irr کا وار‎ оке гобу А рар йр ci 852-7777 Oper 642 or Write: WOODMASTER, Dept. SK2, 2849 Ter 
satisfaciton! $38.95 Ppd. Cal. res. $42.50 Ppd. Send check or М.О. to: race, Kansas City, Mo 64108 Е 


CANDYBELL © P.O. BOX 224 e EL SEGUNDO, СА 90245 


"DISH ANTENNA $ f Satellite TV 

| *RECEIVER 9! Ў ^ ^ STOP LOOKING!!! | 

fecTVhastup AlTVCablesecwses TOTAL PKG ' Шеф WE HAVE IT ALL” 100+ Channels -LNA's 

t = ~ © Antennas • Receivers • Sources • Photos 

a = ee е ah domes m Our BOOK is not OVERALY TECHNICAL MUMBO 
апа, 33482 

[| Send your REFERENCE BOOK for $11.95 plus Tene "à pce ros vali The. эн 

ыле shippi pping 8. — 5. en hed call ^ | Mass. inst. of Technology, U.S. Army, and libraries 

нине Order Line (305) ЫЎ worldwide have purchased this book. Now enjoy 

k movies, Las Vegas shows, sports, news. 


Address...  — ——— 
mmm amm M mm Е ЕЕ Е ЕЕЕ aum E ша ша EM шы 
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STEREO SYSTEM 


The FL EcTROMICS Book DLUB 
Exciting projects, AP aa 
troubleshooting and repair Р; ig : 
tips, and hands-on, 
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(erem mena 


ca Sor 
do-it-yourself info... plus зз ЖИ 
BrosoTl 


INTELLIGENCE 


hundreds of time- and 
money-saving ideas! 


E do ca esit Sar anc tee aes nd 
fbr Seth vec mtt como бп, AL e To ec a 
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HIGH H VOLTAGE | - 
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1288 1435 1245 1128 


1465 


1420 
List $15.95 List $14.95 List $15.95 List $15.95 (paper) List $11.95 List $17.95 
a! HOW TO Б d pape E E ME 
| ЛҮ | SUE RIETI VIDEOCASSETTE. 
HAR WORLDWID | MWITH ELECTRONIC "c ME E RE es 


INSTRUMENTS 


143i 


"m m.m "o "c 
— me ee 
"оше PERIPHERALS 


THAT YOU CAN BUILD 


COOKBOOK 
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pae 825 aedb 1 1ш у 
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1138 |^ — 119 1169 ` 1390 1349 | 1296 
List $16.95 List $9.95 List $17.95 List $17.95 List $14.95 List $18.95 List $18.95 
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| > ELECTRONICS Bagn CLuB 


/ Blue Ridge Summit, PA 17214 


Please ковай my membership in Electronics Book Club апа 
send the 5 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 


335 973 1050 1108 1113 1128 1138 1169 
1191 1199 1211 1218 1245 1277 1288 
1296 1306 1349 1383 1390 1396 1409 1420 
1429 1435 1436 1449 1465 1467 1486 


7 уегу good reasons to 
Electronics Book Club 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save 2096 to 7596 on books sure 
to increase your know-how 
* Satisfaction Guaranteed. All books returnable within 10 
да) s without obligation 

ub News Bulletins. All about current selections —mains, 
Mi cenare extras —plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
* "Automatic er." Do nothing, and the Main selection 
will be shipped automatically! But... if you want an Alter- 
nate selection —or no books at all —we'll follow the instruc- 
tions you give on the reply form provided with every News 


Bulletin Name LL —— M Phone 


ae Benefits. Get a Dividend Certificate with every - Address 
urchased after fulfilling membership obligation, and = | 
conl; for discounts on many other volumes . City s 


* Bonus Specials. Take advantage of sales, events, and 


added-value promotions I e——————"Soá.€ 


Ен : А ' D (Valid for new members only. Foreign and Canada add 20%. Orders outside 
* Exceptional Quality. All books are first-rate publishers Canada must be prepaid with international money orders in U.S. dollars.) 


editions, fied NER useful, up-to-the-minute information . This order subject to acceptance by Electronics Book Club PS-183 
Hus MM MM ОООО ОККО d КОЕ АО ОСОО УСУ ОО A undue [ 7 1I JJ I i £ E © 1 1 d 1T £ 14 L T ran 


NEW! 3 in 1 Powerfeed | 


PLANER/MOLDER/JOINTER 


Turns low-cost lumber into valuable 
finished stock. Molds all popular patterns. 


GARDENERS! {57% 


PICK 
A JOB... 


С V | In Calif. (800) 852 


IEEE WOODMASTER, Dept. PK20. 2849 Terrace. 


SAWMILL Of Its Kind in The World! 
If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important 
building projects. The Foley-Belsaw goes right 
о the trees and turns out smooth, true-cut lum- 
r... even beginners get excellent results. 
Just one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices. For power 
yse tractor EI or other low HP diesel or elec- . 
IC unit. Factory-direct selling keeps price low, 
and convenient time payments may be 


Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber” booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
Lh Са on yos- AL 


and uses — $1.00. "Build-it-yourseit" 
Plans — $7.00 (refunded on any purchase). 


_STRUCK KIT, Dept. PS13_ 


| Believe it! The Masport % 
Home Gardener?? will do almost any job you need 
done in your garden. Tilling. Cultivating. Weeding. 
Edging and More. 80% of our owners use it at least 
every 2 weeks! Enjoy a carefree garden with a 
minimum of work. Send for details today on $$-back 
guarantee and MORE! Beat price increase! 
Call 800-227-2864 (in California, 800-772-3589). 


SATELLITE TV 


FANTASTIC 80 ЩЕ CHANNELS 


New antenna construction plans plus big 8x11 
book loaded with aiming info, kits, LNAs and re- 
TV! Enjoy crystal clear reception. Send $9.95 to | 
day. Add $2.00 for 1st class (air mail) or call our 
24 hr. COD order line (305) 862-5068 Now. 


| Global TV Electronics, P.O, Box 219-A, Maitland, FL 32751 


O Please send me information today! | 


TT tit 
" NUT Foley-Beisaw Co. "FOLEY ` 
m | / FOLEY * Masport America Inc. 
т Та „30097 Field Building Nery 8 200 Gate 5 Road, Dept. PSH-31A6 
nr Kansas City, Mo. 64111 - Sausalito. CA 94965 
RAW Please send all facts and details in & TERM; 
X: your FREE BOOK "How To Saw i Name 
A) Obligation and that No Salesman will % | | Address SAVE THOUSANDS Use our low-cost Factory Direct Double- 2 4 
j| Obligation - DISCOUNTS. ^. 
8 : L| City ڪڪ‎ “ "E 
p We = i State Zi $36.05) ° И 
1 Address lr MCN 
[oO — ا‎ Southeastern Energy Control, Dept. F 
City-State — č dip | ©1982 Masport America Inc. P.0. Вох 44006 - Atlanta, nA 


А Fascinating 
MAGAZINE... 


A Fascinating 
HOBBY! 


Come join a worldwide 
brotherhood of enthusiasts 
who have discovered 
model and full-scale 

Live Steam. 


Live Steam Magazine is 

your key to information 

about locomotives, 

marine, stationary, 

traction and automotive 

engines, as well as 

machine shop tech- 

niques and how-to-build 

projects. It will keep you up to date 

on Live Steam news and activities everywhere. 


You may be reviving an old interest or taking up an 


exciting new hobby — whichever it is, Live Steam Magazine 


will be a primary resource. 


$24.00 per year (12 issues), $27.00 Canada and other countries (US Funds). 
“Fire up" today, call operator 35 Toll Free 800/824-7888. In California call 


800/852-7777. Visa and MasterCard accepted. Or write: 
LIVE STEAM 


P.O. Box 629-C, Traverse City, Michigan 49685 


M THE | HOME SHOP 
Whether you're in machining as a hobby or a 


business, you'll find this bimonthly magazine to 
be one of the most valuable resources in your shop. 


at IHiiiist 


9 Hobby projects to build 


e Money-saving tools & 
attachments to build FT a 


е New developments, 
approaches & products 


€ A forum for sharing 
your ideas. 


Dedicated to precision 
metalworking! A great 
new shop partner! As 
useful as any other 
tool in your shop! 


$17.50 per year (6 issues) in USA, $20.00 Canada 

and other countries (US Dollars|. VISA or MasterCard 
orders: phone operator 660 Toll Free 800-824-7888 except 
California. In California 800-852-7777. Or write: 


The Home Shop Machinist 
P.O. Box 1810-C * Traverse City, Michigan 49685 


e PRODUCES MORE HEAT THAN 2 OR 3 
HIGH PRICED WOOD STOVES 

e TREMENDOUS RADIATING SURFACE 
AREA GIVES YOU MORE HEAT WITH LESS 
WOOD 

e Airtight design and draft control en- 
gineered to limit the amount of oxygen 
entering stove for controlled, safe, effi- 
cient heat. Prevents overfiring so drums 
can't burn up. 

* Use of draft control allows you to heat 
large or small areas. Basement installa- 
tion heats your entire home. Great for 
your garage, workshop, or cabin. 

eTop drum squeezes 60% more BTU's 
from heat normally lost up the chimney. 
Heavy steel kit bolts together quick and 
easy. 


* ALL MODELS SAFETY TESTED TO UNDER- 
WRITERS LAB. SPEC., BY GEISSER ENGRS. 


« Burns over 24 hours. 


PRICE 
DELIVERED FACTORY 
TOYOURDOOR PICK-UP 
| 30-Gal-Bottom $32.95 $28.95 
 55-Gadl-Bottom $38.97 $34.96 
Top Kit fits both $20.97 $17.96 
VISA AND MASTERCARD RUSH ORDERS 
CALL 1-800-321-9892 


(INSIDE OHIO CALL 1-216-236-5021) 
or SEND CHECK OR MONEY ORDER... 
Sorry, no C.O.D.'s 


SPECIFICATIONS: Door, door frame, fiue collar, draft 
control, internal draft channel of 13 ga. steet legs, 1/8 
in. steel, hinges, latch, catch of 3/16 In. steel, nuts and 
bolts. Top Drum; Connector flanges, pipe assembly, 4 
nesting brackets, nuts and bolts. 

55 Gal. stove has KING SIZE 152" diagonal door opening. 
30 Gal. stove has 944" round door. 


SOTZ GARAGE SHOP HEATER 


55-Gal. 


$34.96 „гете. 
$28.95 ты, 


Kit converts 55 gal. ог ЗО to 15 gal, drum 
(not supplied) into high capacity stoves. 


Patented INTERNAL DRAFT CHANNEL-Air 
entering top draft control is preheated as 
it is drawn down inside of door and is 
sucked into bottom of heater with a tur- 
bulent action, mixing with the wood 
gases. This makes the Sotz stove tops in ef- 
ficiency. 


SPARK-PROOF DESIGN Because of our in- 
ternal draft channel, hot sparks cannot 
jump out of heater as in others with draft 
straight open to fire. 


GUARANTEE. try the Sotz Heater Kit at our risk. 
If (within one year) you don't agree it outperforms any 
wood heater money can buy, or (within 10 years) if the 
kit cracks, warps, or burns up. your money will be re- 
funded. Including shipping charges. We have been in 
business 26 years to back It up. Write for free information. 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


BARREL STOVE'S UGLY 
People have told me this when they walk 
1 my door. Аз far as I'm concerned, they 
an keep on walking, unless they've got 
five minutes and want to hear and witness 
ust how beautiful that barrel stove is. 
ast year '78 (where the barrel stove is 
ow located) there was a $265 Wood 
faster Stove. In the beginning the 
.M.S. burned 12-14 hours and gave nice 
eat. Three months from installation of 
he W.M.S. and some hard burning, the 
.M.S. defaulted. Melted metal, air leaks 
nd warpage caused the W.M.S. to lose its 
asting and heating qualities. By now 7 to 
hours burn time was tops and it smoked 
asionally inside the house. This year 
have your barrel stove. 22-24 hours 
n time, even heat, hasn’t warped, does 
ot smoke (even after some hard burning). 
ast year our electric bill was $40 to $50 
er month. This year $20-$25 per month. 
hy so cheap? Simply by placing an H20 
... to heat domestic water, we've 
ypassed our electric hot water heater. 
savings of approximately $175 per 
inter. Prior to installing the barrel 
rove, I installed a $600 Frontier Stove 
front of my fireplace. This is at the 
posite end of the house from my barrel 
ove. My basement is 30' x 60' x 9%’ 
ailing. Although the Frontier Stove 
orks good, I don't need it. The barrel 
ove alone, keeps my basement 72 de- 
ees, Anyone interested in a $600 Fron- 
or Stove for $550? (Used for 2 months.) 
AT BARREL STOVE IS BEAUTI- 
L! I've dropped it, kicked it, rolled it, 
irnt trash in it — she still works beauti- 
lly. I can even pick it up and carry it 


myself. If I can sell my Frontier Stove, I 
will have saved $982 this winter. Almost 
$1,000 — NOW, ISN'T THAT BARREL 
STOVE BEAUTIFUL?? 

Dick Motter, Jersey Shore, Pa. 


DON'T GET BURNT 


The bottom drum kit that I bought a few 
years ago really works good. It heats my 
garage 24 x 24 in about twenty minutes. 
Just enough time to go in the house and 
get a coffee. I believe this is the first 
time that I ordered anything through the 
mail that I didn't get burnt. 

George Bluda, McKeesport, Pa. 


LEAKY, UNCONTROLLABLE 
Send me one of your barrel stove kits. I've 
seen your ads for years in the Mother 
Earth News, but was under the impres- 
sion your kit was like one my father has 
used for years; leaky, uncontrollable, etc. 
In my work as a chimney sweep, I met 
Peter King of Gonsvoort, N.Y. He was 
very impressed with your stove kit, and 
after cleaning his chimney this past 
season, I'm impressed too! I know how 
long his stove holds a fire - because after 
being unattended for 2 days, it's been too 
hot to handle and the creosote deposits 
were consistent with most well managed 
airtights. Congratulations! 

Jeff Payne, Fort Edward, N.Y. 


MONSTER DISAPPEARS! 
Your Monster Maul is the best log splitter 
I've seen yet. Although I haven't seen 
mine for some time because when one 
friend gets done with it there is another 
waiting in line for its use. Thank you for 


such an honest product at an honest price, 
rarely seen in this day and age. 
Ed L. Lucas, Hemingford, Neb. 


WILL BARRELS BURN UP? 
Please send your current catalog as I 
have 2 prospects for some of your heaters. 
I have been using mine since 1978 and am 
very well pleased with it. Everyone that I 
talked to around here said it would not 
work, that the barrel would burn through 
in no time at all. Well if that is the case I 
wonder how they would explain the 
original paint on the barrel that was on it 
when I got the barrel. Thanks again for a 
fine product. 

Gerald Fulkroad, Millersburg, Pa. 


CUSTOMER FIRST 

Last year, I had the occasion to heat my 
new house with a 30-H inserted in my Pre- 
way Energy Mizer fireplace. I realized 
that the Energy Mizer was going to burn 
all of my wood before the heating season 
ended, and it wasn't heating much of the 
house, either. I talked my wife into 
putting the stove in the fireplace to see 
what it would do. When she found out 
that it heated all of my 1,786 sq. ft. house, 
there was no way that she would let me 
take it out, even if I had wanted to. I also 
want to take a second to tell you what I 
think of your company. I have ordered so 
many Monster Mauls and 30-H kits from 
you that I have lost count. I am better 
pleased each time I deal with you. I con- 
sider your company one with a good pro- 
duct, at a resonable price, which still 
places the customer first. 

John R. Somers, Crisfield, Md. 
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PROFITS 
SMALL 


REPAIR! 


Work part time, full time — money making 
right at home – we help yum 


ы business! 
you every step of the way. . puso»? 


No doubt about It... as a small engine pro, you can cash in 
on the huge demand for qualified men in one of America's 
fastest growing industries." You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour—and that's 
e or labor. А simple tune-up eams as much as $17.50 for 
ess than an hours work, and parts, engines and accessories 
will add even more to the profits. 
Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are in Use Today! 

That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes, 
snowmobiles, generators, go-carts, paint sprayers, 
snowblowers . . . the list is almost endless. 


i 
I 
ч, 
b 
| j лай" 


Protessional 
Tools And 
Equipment 


~All YOURS TO KEEP— 
... All At No Extra Cost! 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘bom mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear you 
can't go g, and with our famous ‘learn-by-doing’ method 
you get practical ‘hands-on’ experience. We also show р 
to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts—Do К TODAY! 

NO Obligation — NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. n 


RUSH COUPON TODAY 
Foley-Belsaw institute 
50092 Field Bullding 
Kansas City, Mo. 50121 


D 


NOW! Get in on the 


FAMILY OF SEVEN CUTS - 
HOT WATER BILLS IN HALF! 


Tankless Heater Provides Endless Hot Water 


Did you know that much of the energy 
used to heat your basement tank of water 
is dissipated right through the walls of 
the tank itself and into your storage or 
crawl space area? 


The Perfect Answer-New Thermar™ 
Tankless Instant Hot Water Heaters 


lf heat losses are created by the need to 
keep large volumes of water standing ina 
tank, why not eliminate the tank? And, 
that's just what Thermar™ has done. In its 
place we have developed a tiny, super 
powerful instantaneous heating unit 
which ACTUALLY CREATES HOT WATER 
AS YOU USEIT. A microswitch on the unit 
automatically turns on the moment hot 
water is needed. Then a continuous 
stream of delightful, sparkling hot water 
flows from the tap for shower or wash 
basin. IMAGINE — as much hot water as 
you want — produced in a never-ending 
stream as long as you need it. 

The ordinary Tank-Type Hot Water 
Heater is the most "Energy Costly" appli- 
ance in your home. In this day of rising 


ouse 


„ Selected For Energy H 
1982 World's Fair 
e AS Featured in Popular 
Science — 
en on lV! | 
I —Ü i == Gas Appa 
Manufacturer 5 Assoc. 


== | 


The Hughson family of Pennsylvania 


Sound, Simple, Money-Saving Idea 


The Hughson family 
just took 7 showers 
in a row — the 7th 
was as hot as the first 
— and they're saving 
hundreds on their 

hot water bills too. 


costs and energy consciousness, a new 
THERMAR™ TANKLESS INSTANT HEATER 
should be considered by everyone inter- 
ested іп saving money and saving energy. 


STORAGE TANK | m 
THERMAR 


TANKLESS 


PUPA 


Tankless design is 
small in size, doesn't 
store heated water — 
but creates it on de- | 
mand. Uses noenergy | 
until you need hot 
water. Can produce | 
120 gallons and more | 
an hour! | 


Storage tanks keep 
large volumes of wa- 
ter heated ... all the 
time. Tank cycles on 
and off 24 hrs. a day 
— even when you're 
away. Tank can also 
"run out" of heated 
water when needed. 


U.L. Listed Electric 
and AGA Certified Gas Models 
Thousands in Use Around the World 


You'll recover the initial costs many times 
over in fuel Savings as the years pass. 
And, you'll enjoy а lifetime of hot water — 
shower after shower after shower! 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 
USE COUPON BELOW OR CALL 1-800-547-5995 


FOLEY-BELSAW INSTITUTE ты 
li 50092 FIELD BUILDING й І THERMAR Johnson Power Tech { 
ñ KANSAS CITY, MO 50121 i | Melrose Square [ 
i , "HEN wmm Greenwich, CT 06830 
a расне и понети реў р || | 
ш беа! ах ing my own DusineSs in ОТ | would like to cut my hot water heating bills in half! Please RUSH your FREE catalog of 
@ Engine Repair. | understand there is No Obligation and f | THERMAR™ INSTANT, TANKLESS HEATERS. Include details of the absolutely unique 10 year 
А that No Salesman will call оп те. ü i went pareman plan. І understand that! am under no obligation to buy anything and no 
| tact me. | 
g NAME ii ( salesman will con 
" | 
В ADDRESS - - aM | 
li i Address 
l cirY 8 |І | 
i а | Cv وة‎ ар | 
1 $ТАТЕ —————— — J ت‎ Residents send to: 56 Bramsteele Ad.. Suite 8. Brampton. Ontario LGW3N4 PSO183 i 


134 | POPULAR SCIENCE 


AMAZING HARD-TO-FIND SCIENCE BUYS 


NOW ON SALE! Bargains in Alternate Energy — Health — Weather 
Hobbies — Magnifiers — Magnets — Telescopes — More 


METER LETS YOU SEE THE SUN WORK. The silvered finish 
T y | gives you a hemispherical mirror. At a 


glance, you see everything going on 
around you. Operates on invisible infra- 
red radiation. 5" high. 3" in diameter. 
860,529 Reg. $7.50 WOW $6.75 


cation. Sindh mounted in plastic with 
а swingout lens system so you сап Carry 
in your pocket or attach to key chain. 
3" x 1%" closed. 

630,344 Reg.$21.95 МОМ $19.75 


through 4" tube (included). Lifts liquid 
24 inches. Self priming. Operates on 2 
flashlight batteries (not included). 

850,345 Reg. $5.49 N0W$4.95 | 


JOURNEY TO THE CRATERS OF THE BUILD YOUR OWN WEATHER STATION, SAVE $9.00 ON THIS 30X MICROSCOPE 
MOON WITH THE EOMUND 76MM Accurately forecast and check your WITH BUILT IN LIGHT. Here is a 
TELESCOPE. Save $20 and own a predictions against the media. Kit in- pocket magnifier microscope that is 
Superb telescope with metal mount. cludes anemonmenter, windvane,in- ^ ideal for detailed examinations of 
This precision telescope is ready to door indicator board, barometer, sling plants, gems, stamps, photos etc. 
use the minute you receive il. The psychrometer, rain gauge to measure Features a center focus wheel for 
24mm eyepiece delivers 17X mag- as little as 1/100 inch, 100 ft. lead in precise one-hand operation. Retract- 
nification, perfect for all-around view- wire, color cloud ID chart, forecasting able condenser lens pinpoints light 
ing. Weighs a mere 5 Ibs. so you can eas- manual. Powered by 115VAC house 50 you zero in on your subject. 

Пу carry it with you. 132 "x17 "x11", current with safety cord. Batteries not included. 

631,877 Reg. $109.95 NOW $89.95 671,022 Reg. $29.95 NOW $26.95 631,291 Reg. $18.95 HOW $9.95 


generated when you squeeze the fly- 
wheel—no recharging! Uses 2.2 V 
flashlight bulbs. It's compact, take it 
anywhere and never be stuck for a 
light ! 5*5" x 2". 

861 086 = $25.95 


WOW 16.95 | 


Steel and shinai instrument with 
12” diam. Blue and pink indicators are 
carried to the lowest and highest points 
of day and left to be read before 
resetting. 

qm. 467 Reg.$18.95 NOW $17.08 


Feeds plants a | pert mixture of 
water, nutrients and light using no soil 
at all ! Get up to 10 times the yield of 
conventional soil. Contains nutrient 
mix and transport system. | 
631.129 Reg. $42.95 NOW $34.95 


giving up a stimulating hot shower. А 
| perfect mixture of air and water provides 
increased velocity at 75% less volume. 
Z "ww | Easy to install. Chrome plated brass. 

k de i 831,102 Reg.$12.50 NOW $11.25 


LIGHT BULBS CAM NOW BURN 87,600 MAKE YOUR OWN 9 FT. OR 12 FT. НОТ POCKER-SIZE POWER WITH THIS 8 X 
HOURS. The secret is a small solid- AIR BALLOON. When fully inflated, 20 SPY SCOPE. Small, it fits into the 
state micro-chip that converts AC these colorful paper balloons rise palm of your hand. А fine quality 
current to DC. The result is a cooler 200 feet on just hot air! Will lift any- viewing instrument, perfect for nature 
burning light bulb that generates thing up to a Yê Ib. Kit comes with 10 studies, birdwatching or the races. 
light up to 100 times longer. The light pre-cut gores, 6 ft. of 14 gauge wire Fully coated optics with accessible 
is softer, too but still adequate. for ring and core. Easy to follow fingertip focusing. Stores easily in 
Saves about 3096 of your energy instructions included. Choose the your pocket or glove copartment. 
cost. Lamp Lite Extenders simply size you want. Neck strap and leatherette case 
screw unto end of the bulb. Pkg. of 8. 660,591 ( 9 ft) Reg. $6.95 NOW $5.95 included. 32" x 2" x 1". 

"ia Reg. $24.95 NOW $19.95 BURN н ft) Reg. $9.95 NOW $7.95 81588 Reg. $29.95 ИОМ $22.45 


Dis your last call al the push of а but- 
ton. Silences the ring with an on-off 
Switch. The cord is 8 fits into any modular 
phone jack. Have a phone with super 
powers...and eir җы phone rental. 


Discover underwater treasures; locate 
items lost in water. Aluminum frame, 


bar-handle, Light enough for any fish- | t ME so ud 
ing reel. Resists corrosion. Wt. 2 Ibs. P | taria e ит 08007 HOLDERS 
871,135 Reg.$2695  NOwsiso5 MILL LI ' | — - poor = 
KEEP A CLOSE WATCH ON YOUR BLOOD PRESSURE. With thi ds | таман jena oom in New Је 
s CATALOG ey GENERE س‎ 3 V PNUN 
gs | 1 dependable, easy-to-use, and accurate Кт =т= ia 800-232-6677 


Blood Pressure Gauge you monitor САТТЕ ЕТЕШЕ 
your heart with ease. The gauge is ШТИТЕ Уи: N.J. Add 5% Sales Tax ll ОМС  DVISA CAm. Express 
easy to read. . .and the Stethoscope is Buys for Hobbyists, Tetal Enclosed [| Û Diners Expires 


built into the cuff. with Case and instr | Cad Na 
971,874 Reg.$34.59 NOW $29.95 schools & Industry ^o iil O ————— Giant Size Catalog 


Edmund Scientific —'**"—— ————————— 


7301 2102 Edscorp Bldg., Barrington, N.J. 08007 city State _ Zip 


Method of Payment: (© Check епсі. 


SOTZ, MONSTER MAUL 


, FAST-N EASY WOOD SPLITTI e 


a 


M 2 4 и 9 6 DELIVERED 


LOWER PRICED THAN IN 1980 
e Splits most logs in one lick-won't 


stick. 
e No struggling lifting heavy logs up 
SPECIFICATIONS to high priced power splitters. 
| e Drop 'em, saw 'em, stand 'em up, 
Weight: Head-12 Ib. (Total and split 'em! 
weight 15 Ib.) eForget about lost, stuck, or flying 
Construction: High-carbon steel wedges. 
head, hardened edge. eNo gasoline, no set-up, no take- 
High strength steel down. 
handle, .— e No wooden handles to replace. 
Guarantee: 1-YEAR TRIAL OFFER ° No gimmicks. Just simple physics! 
+ 10 years against We at Sotz have been making the 
failure. same quiet offer for years Try a 
Price: $19.96 Factory pickup. Monster Maul at our risk! Within one 
$24.96 Delivered to your door. year, if you don't think it’s the fastest, 


least tiring method of splitting fire- 
wood, let us know, and we will give 
you your money back, including 


VISA or MASTERCARD RUSH ORDERS 
CALL TOLL FREE 1-800-321-9892 


Inside Ohio 1-216-236-5021 shipping .... Plus, it’s guaranteed 
OR SEND CHECK OR MONEY ORDER. against failure for 10 years. 
Sorry No COD's 


OUR 26TH YEAR 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


SPORTSMAN'S CHALLENGE 
I have easily split several cords of fire- 
wood consisting of white oak, cherry, 
poplar, and maple, all with amazing speed 
and with minimal physical exertion. I've 
even participated in a ''Sportsman's 
Challenge” against a hydraulic splitter, 
against which my...maul proved much 
faster. My only regret is I have now sold 
the maul to the owner of the gas powered 
hydraulic splitter, who was completely 
amazed by its performance. During these 
times of phony advertising and cheap 
workmanship, I am truly thankful to find 
a firm who is honest and sincere and pro- 
vides quality products. 

David A. Hojnacki, Monroe, Mi 


82 YEARS YOUNG! 

If I could not replace it, I'd not sell the 
maul for $50.00. I've used nothing in its 
class and I was born in 1900. I'm en- 
closing $24.95, for another so I'll have a 
“loaner” and one to use myself. My friends, 
family and neighbors. . . have all been 
astonished and delighted with it. You 
don't know how good it is to use your 
splitter instead of my Kelly double bit 
axe. With the axe I used (lost) half my 
working time freeing the blade when it 
sunk in but the wood didn't split. Your 
maul usually splits the block with one 
blow, if not, it bounces free and I swing 
again. 

Herbert C. Root, Vidor, Tex. 


LANGLEY'S PLEASURE 


Ker Paw!!! means one good swing with 
my Monster Maul and my block of wood 


is cut in two. What a wood splitter it is 
and the metal handle is no draw back at 
all. I've always liked to cut and split wood, 
but my...Chain Saw; my Sotz Lift-N-Saw, 
and my Sotz Monster Maul has taken the 
chore out of it, and replaced it with 
pleasure. 

Tom Langley, Canon City, Co 


SPLITS OVER 150 CORDS 
IN ONE SEASON! 

Over a year ago, I purchased your Sotz 
Monster Maul and have never been 
happier. My husband and I have in just 
one winter season split over 150 cords of 
oak and assorted hard woods with your 
таш. We recently received your latest 
edition of the Sotz News and I really was 
impressed with your Lift N Saw.. There 
have been too many occasions where our 
saw has been jammed or we take our 
chances and hope we don't hit a rock, but 
we're never that lucky. Again, thank you 
for a really fantastic product. I can see 
why you guarantee your products for so 
long. They're really worth it. 

. Dawna Beckmann, Lenox, Mass. 


OIL BILL CUT $300 TO $80 

I am completing one heating season using 

your drum heater. I have a six room house 

and it did a wonderful job heating. I cut 

my oil bill from $300.00 a year to $80.00 

a year. I have not found a stove to com- 

pare it with. Keep up the good work. 
Raymond Hutchins, Andover, Me. 


BAN THE WEDGE 
Football fans know that the "flying 
wedge” has been banned for years, and 


24"OAK 


the Monster Maul is doing its part to rid 
woodsplitting of the problem. My order 
for the Lift-N-Saw tree lifter is enclosed, 
to assure that my "Back" stays healthy 
for the entire season. 

W.M. Findlay, Chandler, Tex. 


A HEARTY “ALL RIGHT" 
I bought a "Monster Maul”. Best move I 
ever made. Your product does what you 
say it will. After my wood was split, my 
friends had to give it a try. To a man, each 
who tried it bought one. The end result 
was: R. Jones bought two; R. Franklin, 
one; D. Witt, one; E. Crosson, one. Your 
maul is your best advertisement, once you 
use it, you have to have one of your own. 
Could have sold mine over and over but-- 
use, yes; buy, "NOT ON YOUR LIFE"! 
Thank you for a tough product built in 
the Old American tradition. It works and 
it doesn't break. So, from all the wood 
splitters at the Thos. Somerville Co., 
Annapolis Branch, a hearty “All Right." 
L. Mould, Annapolis, Md. 


STEEL VERSUS ASH! 

I compliment you on manufacturing a 
splitting maul that exceeded my 
strongest hopes. It works like nothing 
else I've ever used. I used it on oak logs 
20" long and ranging up to 24” in 
diameter, and it split them cleanly with 
one swing. It out-performed wedges so 
much that I no longer even bring wedges 
along when splitting wood. You have an 
excellent product. Your idea of incor- 
porating a steel handle, instead of the 
usual ash, makes it a tool that I'm sure 
will last for my lifetime and my children's. 

George L. Voss, Portland, Ore. 


LOWEST PRICES On 
Log Splitter Components 


| 2-Stage Hydraulic Log Splitter Pumps 


* VIKING-HOUDAILLE. Larger ca- 
pacity hydraulic, 2-stage pumps for 
faster cycle times and for use with 
larger cylinders, Meedle bearings, 
cose hardened gears, clockwise 
rotation ( facing shaft ). Maximum © 
pressure 2500-Р51, High perform- 
ance unlooding valve, reverse flow 
check valve. 


ITEM 9-1 16% 
end 9.1170 


* [TEM #9-1169 - - 13.2-GPM at 3500-RPM. 
IN port 3/4" NPT, OUT port 1/2" NPT, shaft 
diam. 1/2". Use with 5-HP engine. 6-1/2" 
x 4-1/4" x A", | 12 lbs. ) 


F.0.B. Lincoln 


$147.50 
+98. 50 


è ПЕМ #9-1170 - - 15.2-GPM at 3500-RPM. 
Use with B-HP engine. Other рест. some as 
abowe. ( 12 ibs. ) 


* ITEM 9-771 -- 21.6 - 

GPM at 3500-RPM. IN pori 

1-5/8" UN SAE O-ring, OUT 

port 1-5/16" UN SAE O-ring. | 

Shafi 5/8" diom. Use айі 

with 10-HP engine. 10" E O = 
x6"x5".(3315.) ann Se 


24" Stroke, Dbl. Actg. sium Rams 


* ITEM #9-062-24 - - 3-1/2" bore, 1/2" МРТ ' 
ports, 1-1/2" d. rod. ( 45 lbs. wi pt $110.00 


1374" E sud a sos $134.50 


Equipment Catalog 


w| ( Your Can Order Direct From This Ad) mmm 
' ОЦЕ TELEPHONE: | 402 ) 474-4366 inde 


SURPLUS CENTER 
Dept. PS-013 Lincoln, NE 68501 


YOUR EXCITING 
NEW HOBBY! 


ш Enjoy fantastic savings by assem- 
bling your Own organ or piano. 
Its easy. No technical 
knowledge required. 

Just follow our clear. 

pictured instructions. 

Choose from many models 
from portables to consoles. 


Ask about our interest-free 
installment plan. 


DWERSI 
ORGAN & PIANO KITS 


For Free Information Pack M38 
Call Toll Free 

ВОО 233 3865 

MP" PA 717 299.4327 


er send 
coupon 


below 


pi T " سے‎ = 
=. 2: 


WERSI Dept. M38 P.O. Вох 5318 
Lancaster, PA 17601 


O Free Info. Раск: O Organ O Piano 
O Catalog & Demo Record (enclose 56; 


Name 
Address = 


аве 21р 


Рһопе_______ | 


Rep inquiries invited 


|, 19” overall 


LIMITED TIME | 


Plus Postage 


SUPER KNIFE SPECIAL 


Compare The телее 


е 23" overall 
ъй" 

* steel blade 
* canvas sheath 


8 
MARINE € 
KNIFE 
1044" overall 
K" ed. Е 


@ 
Г 
* steel де 
* sheath 
OFFER 


ONLY 


$6.95 


Each 


* 915" overall 
e 5" 

* steel blade 9 

е sawteeth on back SURVIVAL 
* sheath KNIFE 


Pisses send ma knife) atthe Limieed Time Offer of | 


Alabama residents add 6% sales tax 


Knives Available (Enter number(s) desired) 
Quan. Quan. . Quan. Quan. 


1 3 7 
2 4 В.а 

D —— 
Name А 
Address = 


O See ір. 
VISA . . MASTER CHARGE | 


Exp. Date Card Number 


| | Signature 


Mail to: TIFFIN INTERNA TIONAL, 
P.O. Box 881, Dept. PS-1 Clanton, AL 35045. 
Dealer Inquiries Invited 


е canvas aient 


Power Feed 
Power Tool. 


Planer Molder Saw 


30-Day FREE Trial! 
NO OBLIGATION-NO SALESMAN WILL CALL 


; Molder-Saw and full details on how I can qualify 


Your home 


workshop 


can PAY-OFF 


| | YOUR OWN 
мы 
Earn Extra Income BUSINESS! 


Right At „ 


FACTS TODAY! 


Three power tools in one— 
a real money-maker for you! 


The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popolar pat- 
terns. Rips, planes, molds sepa- 
rately... or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice m 
patterns. Cuts any molding patte 

ou desire. Provides troubl бее нетет» 
formance. And із во simple to operate 
even beginners can use it! 


SEND FOR 
EXCITING FACTS 


RUSH COUPON  FOLEY-BELSAW CO. 
TODAY! KANSAS CITY, MO. 64111 


FOLEY Foley-Belsaw Co. 
are 90142 Field Bldg. 

ШЕШ Kansas City, Mo. 64111 
O YES, please send me the FREE Booklet that 
gives me complete facts about your Planer- 


for a 30-Day Free Trial right in my own shop. I 
understand there is No Obligation and that No 
Salesman will call. 
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CLASSIFIED ADS $7.35 per word, per insertion. Minimum CREATIVE? Do it with LEAI 
CHRISTMAS GIFTS Leather pieces of various sizes, sl 


| А-1 


BEERMAKERS - Finest supplies, lowest 
prices, Free catalog. Beer Gear, Box 
25093-S, Lansing, MI 48909. 


DISCOUNT 20% to 50% off on Christ- 
mas gifts. (belated) send $3.00 (refund- 
able) for catalog. Astronut, Box 698, San 
Marcos, CA 92069. 


10 words. Payment with order, or charge to your Visa, Master 
Card, American Express or Diner’s Club account (give num- 
ber & expiration date). First word in bold capital letters, rest 
of ad upper & lower case. Other bold cap words, $1 per word 
extra. Bold headline or white space, $29.50 per line. DIS- 
PLAY-CLASSIFIED $403 per inch, per month. Advertisers 


colors for wall hangs, vests, decora 
Your imaginations the limit. 10 
$15.00. Postage paid. RES, P.O. Bo: 
Cape Girardeau, МО 63701. 
CLOCKS custom made from your : 
ite car wheel cover. A good conver: 


piece for your workshop or der 
CLOCKS, Box 1115, Lorain, OH 440; 


| using а P.O. Box number must furnish complete name and SPRINKLER Systems! Save a 
€ ' | wit awn sprinklers 
7 AUTOMOBILES street address for our records. CLOSING DATE for March Phoenix Research Co. Box 58185, 


issue (on Sale February 15) is December 28. Send orders to bock, TX 79453. 


PROPANE-METHANE-NATURAL GAS 


conversions. CARS-TRUCKS. Build your- 
self. THOUSANDS SATISFIED USERS! 
Write: Fleming Engineering, KPS, Rem- 
sen, NY 13438. 


AUTOMOBILE RETUNING FOR MAXI- 
MIZED ECONOMY. Simplified techniques 
increase MPG 50+%! DETAILS FREE! 
Techneering, Box 1506CC, Princeton, NJ 
08540. CALL TOLL FREE (800)-526-0907. 
(Recording) 


HIGH MILEAGE VAPOR CARBURE- 
TOR. Complete working plans. Kniess, 
R2- PS, Bowling Green MO 63334, 


RECYCLE MOTOR OIL... Instructions 
$2.00. Formula, Dept. PSC, Menominee, 
Michigan 49858-0392. 


HIGH Mileage Carburetors. Free De- 
tails. Box 89, Draper, Utah 84020-0588. 


FIFTY gasoline saving pracem tips. No 
gadgets pays for itself. Send $5.00. SAV- 
INGAS, Suite 1000, 4600 Park Road, Char- 
lotte, NC 28209. 


BUILD YOUR OWN “200 MPG CARBU- 


| RETOR!” Join 60,000 determined Ameri- 


cans. Factual Report reveals documented 
mileage, proven principles. Rush $1.00. 
Kesearch-JPS, Box 184, Antioch, Tennes- 
see 37013. 


OIL Analysis (x-ray your crankcases)- 
Spectro Computer Report-Kit $15.00-Ana 
канаган, Вох ‚ Bellmawr, NJ 

| 1. 


© The STEAM AUTOMOBILE © 


аа кели cian fl apy сама чи. 

Нота! reports on car development, 

| hew-to-bulld info on "on bollera, engines, ec. con 

| other builders and experimenters, 

steam car history, meets, —and much more. Four 
lasuss: $20.00 (includes club membership) 


The Steam Automobile Club of America 


ift (Operates 

onm 12 volts car 

= pag d eer, 
Elis F i ы £2.75) , ` 


жасын POR М РА на POSTAGE 
ACANDIA Р.О. Вох 5876 
Bellingham, WA. 98227 


on extreme high el 
foes + PE i P total - $12 
— == 4 total). 


| P.O. Bon e re Dept ro. 55422 | 


2 | AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


CRUISE CONTROL Install yourself elec- 
tronic unit fits most autos, trucks RV's. 
Send $99.50 to: LYNN'S, 10342 Garden 
Grove Blvd., Garden Grove, CA 92643. 
State type vehicle stick or automatic. Cal. 
residents add 6%. 


Mary C. Ansbro, Classified Adv. Director, Popular Science, 
380 Madison Ave., New York, NY 10017. 


MANUAL TIRE CHANGER 


Fix your own flat tires. 
Changer breaks bead, de- 
mounts and mounts tire on 
rim. $199.00 ppd., satisfac- 
боп guaranteed. Cal or | 


write: 

WIKCO INDUSTRIES, INC. 
At. 2, Box 154 308-872-5327 
Broken Bow, 
Nebraska 688022 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MOTORIZE your bicycle with a power- 
ful electric drive. For brochure write: 5M 


Co., 9909 Edgemere, Dallas, TX 75230. 
5 AVIATION 


BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it. Exciting! Order 
your FREE catalog today. Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


CHOPPY ultralight single seat helico 
ter. Simplified construction - motorcycle 
engine. Informations $3.00. Polynova, 
ва 6708, St. Remi, Quebec, Canada JOL 
2L0 


EXOTIC KITES and Strin 
$2.00. SRACO. 2249 Hixon, 
NM 880065. 


. Catalog 
„ав Cruces, 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered, Carries one man plus. 
Flies over land/snow/water. Complete 

lans and booklet. $9.95. Aero-Projects, 

Box 5118PS, Clinton, NJ 08809. 


HOVERCRAFT Plans, Catalo $1.00. 
Universal Hovercraft, Box 281, Cordova, 
IL 61242. 

6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. Free 
Brochure. RDA, Box 873-N, Concord, NC 
28025. 


ANTIGRAVITY - & UFO's, Free Bro- 
chure, HEER, P.O. BOX 5321, Springfield, 
VA 22150. Introductory Volume $15.00 (90 
pages), Vol. I $65.00 (450 pages). 


GRAVITY 


ELECTRONIC 


FLYING MOOELS. Plans, schematics, 


mance charts & more in PRIMER VOL. 105 
$20 ppd. GUARANTEED! VISA/MC add $5. 
$10. SAUCER 


| LEVITATION 
‚ gases or exotic fuels. BUILD 


rams, perior- 
6x10 mimeo 
IEGN ADD 


Y, Box 132-A, Eureka 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1982 Bargains .. all sizes. 
$1.00 handling .. Scott-McCulloch parts.. 
Electra Marine, 610 Merrick Road, Lyn- 
brook, NY 11563. 


PONTOON BOAT KITS 
SAVE 55555 — Complete Or Parts Details 
$5.00. Box 1308, Bedford, Texas 76021. 


FREE Plan “Gloucester Gull” Rowing 
Dory: Brochure/Photos (99) Plans. Power 
& Sail 10/45’, only $2.00 Air Mail $3.00. 
GAS SAVER DORY-SKIFFS. Box 720, Gal- 
veston, TX 77553. 

BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - World's 
largest catalog - 300 Designs - 8'/80' - Plywood - 
Fiberglass - Steal - POWERBOATS - Inboards - 
Outboards - Cruisers - Sportfishers - Hydro- 
planes - Runabouts - (KAYAKS CANOES - 
Large Selection) - SAILBOATS - Daysailers - 
Trailersailers - Multihulls - Motor Sailers - FIBER- 
GLASS - Cloth - Resins - Foam - C-Flex - CAT- 
ALOG $2.00 - "Includes FREE Materials Bro- 
chure - Hardware - Fastenings - Equipment - 
Riggingsails - Glue - Etc." - (Book "AMATEUR 
BOATBUILDING" - In - Fiberglass - Plywood - 
Epoxy/Wood Saturation Technique - $6.00). 
CLARKCRAFT 

16-S Aqua Lane, Tonawanda, NY 14150 
BOAT PLANS - FRAME KITS - PATTERNS 
Hundreds of designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 
Canoes - Kayaks - Rowboats - Houseboats - 


"SUPPLIES" - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books. Send $2.00 for HUGE 
144-page catalog or $4.00 AIRMAIL. Includes 
FREE "BOATBUILDING SUPPLIES" bro- 
chure. GLEN-L MARINE, 9152 Rosecrans, Box 
756SP, Bellflower, CA 90706. 


70 WELDING, 
SOLDERING 


` SILVER solder, silver forktruck. Con- 
tacts for sale cheap. Robert Leszczak, 652 
Myrtle St., Elizabeth, NJ 07202. 


11 DO-IT-YOURSELF 


ELECTROPLATING. Complete Text- 
book. /All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


ELECTRONICS CATALOG FREE! In- 
credible 96 page bargain packed issue: 
Parts, telephones, cable ry & video, 
books, alarms, test gear, audio and much 
more! ETCO, Dept 577, Plattsburgh, NY 
12901, 


1400 CATALOGS listed and described. 
Sources for everything imaginable. $4.00. 
Masterlog, Box 879-A, Fairfax, CA 94930. 


HENLEY;S 20th Century Book of 10,000, 
Recipes, Formulas and Process for every- 
thing used in home, farm, workshop, or 
Industry, Satisfaction Guarantee. Send 
$15.00 to: Nile Corp, 14a Hughey St. 
Nashua, N.H. 03060. 


BELT buckles for coins or stones 
cialty buckles, ежен. mounting 
stones, Clock Works. Wholesale С; 
25¢, Eloxite Corp. 806-P 10th & 
Wheatland, Wyoming 82201. 


PREPETUAL mouse trap no-cost, 
anteed. Plans $3.99. No-Mice, 1092 А 
Norton, Ohio 44203. 


AMAZING HEADLIGHT ALARA 
stantly reminds you if you forget t« 
your lights off. Easy installation. 3 
mone} Gack guarantee. $9.95. High 


7835 Normandy, Spring Grove, IL 6 


SAVE HUNDREDS YEARLY! 
Yourself Washer, Dryer, Dishwashe 

air Guides. Free Details; Kings, 

SA, 406 West Camino Real, Arcadi 
91006. 


PROJECTION TV ... Convert your 
praise 7 foot picture... Results corr 

le to $2,500 projector... Total cos! 
than $20.00. Plans & Lens $17.50. 
trated information FREE. Macroc 
Washington Crossing, Реппзу! 
18977. Credit-card orders 24 hour 
736-3979. 


ION GENERATORS create Mox 
Fresh Air electronically. Better b: 
ing, Vitality claimed. Also Kits. FRI 
SIONAL  IONIZERS, 2146 Ме 
Wichita, KS 67203. 


POPULAR SCIENCE 

DO-IT-YOURSELF BOOKS | 
Choose original Popular Science | 
for up-to-date, step-by-step how-to 
saves you plenty. AN hardbound 
Hundreds of show-how illustr 
(#097) Do-It-Yourself Plumbing, ®1 
$1.85 postage/handling. (#116) D 
foro's Housebuilding Illustrated, $1 
$2.35 postapa nandi (#109) 
House Wiring, $15.00 + $1.95 postag 
dling. Send check or money orde 
book number and title to: Popular 
Books, Dept. P31C, P.O. Box 201 
tham, 'N. Y. 12111. 


| GREAT SAUSAGE RECIF 


Enjoy free heat & power. Send for ilo ' 
clopedia. Complete list of Mfg., cost, 
tions, on most alternate sources of ener 
Catalog of Plans. Books available, plus 
collecter Pare included. —$5.00 
Energy Service 
14A Hughey St., Nashua, NH | 


PUMP 


| DRAIN • IRRIGATE =: 
CIRCULATE • SPRAY GS 


Heavy-duty rustproof ball- P 
bearing pump. Stainless 
shaft.1 HP 1200GPH 60' high Wi 

or 3000 СРН 25'well.5200 СРН max. 
1"out.Beltordirect drive. Use 14 HP à 
Money back guarantee Add £2 pstge & hndî 
| LABAWCO Вох 35.Belle Mead, N.J 


DEVICES -A 


PHASER shockwave and M FORCE 


IELD s. LASERS for weapons, cut- 
ng, burning, c . holography and 
pecial effects. NUCLEAR particle accelerators 

nd detectors. PLASMA, HIGH VOLTAGE, 
it FREQUENCY TESLA COILS and LIGHT- 
ING TRANSMI TTERS s coe 
ROL lor security, 


etection, natura listening, PLUS PLUS INE INFRA. 


ing. 
ONICS, ULTRASONICS, ENERGY, CHEMICAL | 
nd PERSONAL PROTE 


CTION and SAFETY DE- 
ICES. SEND $1 for catalog of plans, kits and 
ompleted items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, М. Н. 03031 


&—LASERS UNLIMITED | 


'" Complete plans and parts sources 
RUBY FER RAY GUN 


00 
СО? LASER FOR BURNINGICUTTING. . NN $15.00 


LASER PISTOL and RIFLE ............. .. $10.00 
VISIBLE RED LASER LIGHTGUN. ........ $10.00 
ULTI COLOR LASERS ............... $10.00 

ER LIGHT SHOWS ................ $12.00 

"MINI CAP CHARGER FOR LASER WEAPONS” 

LASERS UNLIMITED 


| Dept. L1, Box 716, Amherst, М. Н. 03031 


THE BODY PRESS 
YOUR OWN HYDRAULIC EXERCISE IPMAENT EASI- 
NO WELDING OR SPECIAL TOOLS 


i oc i SEND $7.95 PLUS $1.35 POSTAGE AND 
LIN A 


THE BODY WORKS PRESS 
Р.О. BOX 161, 
WA. 


4YDROGEN FUEL 


|, you can generate your own hydrogen and 
ert your automobile to operate on hydrogen 
. You get electrolyzer and auto conversion 
5 and instructions, plus details on sale 
ogen storage and generating hydrogen 
=! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 
Post Office Box 873 

Concord, North Carolina 28025 


CIENTIFIC SYSTEMS INC., 


it last offers in kit or completed form 
; Nightime vision de- 


unique products as 
super sensitive directional mikes, low 
меһ. powered lasers, micro-mini-voice 
nitters, ultra sonic devices, super high 
ie generators, intrusion and sensing de 
screntific personal protection items, 
iany other hard to find products. Send 


for catalog: SCIENTIFIC SYSTEMS INC. 


51, Box 716 Amherst, NH 03031 


S SATELLITE IV 


are the Fifth 

yest Military 

h Station 

ufacturer 

ie World. 

ore Monstrosities! Our new patented 1.8 
r antenna with gun laser surface tolerance is 


ost perfect antenna made in the world 
like a quality 3 meter Roof mount 


| OUR 96 PAGE 
WE TECH BOOK 


REDUCED... 


С 3 


ACGECOAST | wo AAN iNe 
ARCH CORPORATION 

(305) 
Mas am: 359-7600 


ONLY $6.00 


MITY-TITE DOES IT ALL! Do hundreds of chores 


like a professional, Introductory kit contains super 
tough nylon tensioner—strong re-useable strap- 
ng—buckles and instructions. $12.15 delivered. 
Fuil satisfaction guaranteed. Stamp brings free 


literature. 
| MITY-TITE SYSTEMS 
S712A Lakeridge Dr. №. Sumner WA 98390 


12 НОМЕ CRAFTSMAN 


“GETTING Started in Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


PAXTON'S OUR NAME, HARDWARE'S 
OUR GAME for furniture and lamps. The 
source for special items. Catalog $1.50. 
Paxton, B-28, Upper Falls, MD 21156. 


BATTERY CLOCK MOVEMENTS. 
Hands, Hardware. Finest quality. Dis- 
count prices. Catalog $1.00 (refundable). 
Yankee, Box 26S, Thompson, Connecticut 
06277, 


“FREE” Industrial Buyers Catalog for 
Home Craftsmen, Buy equipment at same 
LOW prices as large Industrial Plants. 
Turnkey, 36-SA Letchworth Street, Buf- 
falo, NY 14213. 


OVER 75 PATTERNS! Enjoy making 
profitable wooden gifts, toys, household 
accessories. PLUS “Shop Secrets”. Only 
$5.00. Accents (5-13), Вох 262, Danvers, 
MA 01923. 


FREE catalog! ..... Veneers, wood toy 
parts/plans, lumber, books, furniture 
plans, cane, upholstery, Victorian hard- 
ware. Simplified veneering instructions 
included. Hurry! Morgan, Y26, 1123 Bard- 


stown, Louisville, Kentucky 40204. 


A guide to building and repair of billiard tables 
- $4.95 + .75¢ mailing. Millions of tables need 
cloth and repairs - work from home. 
Billiard equipt - com line. Illustrated 
informative catalog $1. 
Great River Enterprises 
Box 55 Desoto Wisc. 54624 


WOODCARVING 
KITS 
European type Rough-outs now 
available in U.S. 9x 8" Teddy Bear 


plaque $20. New 1983 catalog $1 
or FREE with order 


Horteerest Woedcerving 
3386 5. 290th St. (Dept. P4) 
Auburn, WA 98002 


12А FOR THE HOME 


REMOTE READING OIL TANK GAUGE 
Simple installation. RELIABLE, check oil 
from Parlor, Kitchen, wherever. $39.95. 
моа и, Р.О. Box 269, Leominster, МА 
01458. 


WEATHERVANE, The Ultimate Spark 
Arrestor, It Solves Down Draft Problems 
On Most Fireplaces. Lowest Prices On 
Woodstoves And Fireplace Inserts. 
BLAZE CHAMPION, 814 San Pablo, Alba- 
ny, California 94706, 


12 IN 1 


SCISSORS 


a than 12 functions, tes inl 
Foe redet ent d tiere pg но 
Sand Money Order or Check to: 
CCE Co. è P.O. Box 42314 e Cincinnati, Ohio 45242 


73 TOOLS & MACHINERY 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, Dept. 
M, 3736 South 7th Avenue, Phoenix, AZ 
85041. 


SILVO Hardware, 188 page Hand & 
Power Tool Catalog $1.00. Dept Р83-1, 
2205 Richmond St. Philadelphia, PA 
19125. 


4° METAL Cutting Lathe $83.50. Taig, 
15048 Proctor, Industry, CA 91746. 


DEALER OUTLET on Chain Saws, Gas 


Trimmers, Saw Chain, Bars, Kerosene 


Heaters. Available from Consumer Prod- 
ucts, Box 152A, Kenton, OH 43326. 


LATHES 3° TO 15°. MILLS, 


TURNING, MILLING, 
DRILLING, THREADING 
BORING, 


HEAVY-DUTY | 


Э чш CANVAS 


TOOL 
BAG 


е Side pockets 
with snmaps, 
large zipper | 

| top. web han- 
dies, rein- 
foreed bot- 
lom, dark 
green color 


$18.95 ea. ppd. 
. $23.45 en. ppd. 
P. O. Box 57, Dept. PS 
Coal City, IL 60416 


6" x6 x 12" 
| 6 x 6 x 18'.. 


| TOOL BAGS 


Quiside Continental U.S.A. Add £3.00 


75A ENERGY SAVING 


KEROSENE HEATER ODORS ANNOY- 
ING? Try adding spice essence to fuel. 
Months ie jane $9.50, postpaid. Engcliff 
Products, Box 1152, Englewood Cliffs, NJ 
07632. 


PREVENT  FREEZE-UPS MONITOR 
TEMPERATURE BY TELEPHONE. Н&М 
Manufacturing, Box 143, Haddon 
Heights, NJ 08035. 


SAVE MONEY! “WOOD HEATING" 
booklet $4.00. New Day Enterprises, Box 
689P, Ridgefield Park, NJ 07660. 


SOLAR air heating system, easy to add 
to your home, complete plans $10. Engi 
neering Dept. 481 South Keeler Wo 
Marietta, СА, 30064, 


SAVE UP TO 60% on Hot Water Costs. 
Detailed Information $5.00 + Sase RLM, 
Box 922, Tupelo, М5 38801. 


OIL CONSUMPTION HIGHTT? Booklet 
on do-it-yourself installation of Govern- 
ment approved fuel saving FLAME RE- 
TENTION HEAD OIL BURNERS. 39.00 
EMJ, PO Box 56, West Medford, MA 
02156. 


SOLAR forced air furnace, proven new 
design. Plans for 5 models under $100. 
Send $5 to: CM & Associates, P.O. Box 
29035, Minneapolis, MN 55443. 


SAVE 20+% ON HOME HEATING OIL 
COST WITH INDUSTRY PROVEN FUEL 
EXTENDER. DETAILS FREE!! TECHNEER- 
ING, BOX 1506T1, PRINCETON, М] 


| 08540. CALL TOLL FREE (ВОО) 526- 
| 0907. (RECORDING) 


LENGTHEN the life of your light bulb 
100 times! Mellin Lite-Saver. $3.00 each, 4 
for $10.00. 8 Year Warranty. Send SASE 
with request to: Dept. 88, 17570 Holiday 
Drive, Morgan Hill, CA 95037. 


SLASH ENERGY COSTS! Valuable, 
proven methods, $6.95. Energy, Box 
24262, Dayton, OH 45424. 


ELECTRIC BILL SAVINGS: Guaranteed, 
Legal, Effective. Complete manual $5.00. 
JMCA, Box 2261, San Bernardino, CA 
02408. 


“547 EASY Ways to Save Energy in 
Your Home." [ра ке. Send $10. to: Hill 
Co., 2009A Rose, Berkeley, CA 94709. 


GRAVITY fed woodstove. Eliminates 
need to refuel in night. Information $5.00. 
Jerry Brumfield, RR3, Winchester, IN 
47394, 


WIND Electric Units Rugged 12V 300W 
$395 Data $1.50. Box 37, Stittsville, Ontar- 


io KOA 3G0. | 
Damless Water Wheel 


ы, New Concept 


| nhan CEA 


two ways of 
7 lying the 
concept. ns 
instructions 12.00 a set 


p. 


158 ALTERNATE ENERGY 


HYDROGEN, oxygen-Electrolyzer con- 
struction plans $10.00. L. Spicer, Line- 
ville, lowa 50147. 


HYDROGEN - ACETYLENE! Super fuels 
Complete directions, home manufacture. 
No special equipment needed. Hydrogen - 
$3.00, Acetylene - $3.00. Horizon Enter- 
prises, Box 3334, Enfield, Connecticut 
06082. 

IMEXPENSIVE WEEKEND PROJECT re- 
duces home heating costs. Illustrated So- 
lar Air Heater Construction Manual. 
Proven design offered by non-profit orga- 
nization. Plans approved by Arkansas 
FmHA. $5.95 postpaid. Components also 
available. Office of Human Concern, Р.О. 
Box 756-PS, Rogers, AR 72756. 

FREE PASSIVE SOLAR HEAT — Learn 
How To D.I.Y. Easily! ... Free Details: 


"Solarsytar", 481 Eighth Avenue, NYC 
10001. 


SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 


8186 or send $1.00 ppd. 

| SOLAR COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


| Extract abundant free energy anywhere 

| using permanent magnets. Know the 

truth! Plans, instructions, patents, and 

| previously secret government report. 

Money back guarantee. — Only: $15.00 

RESEARCH & DEVELOPMENT 
PO Box 873 


280 Jz TE 


Conr ord NG 


17 BURGLAR/FIRE ALARMS 


BURGULAR ALARM, protects any 
apartment home, or office: complete with 
easy step by step instructions - $169.50 
add $3.00 postage - ALARMS, 9212 Falls 
Road, Potomac, MD 20854, Visa, Master- 
card call 301-983-1820. 


21 HOBBIES/COLLECTIONS 


1983 CATALOG, 200 pages. Thousands 
of chemicals, glassware, science/hobby 
equipment, Send $2.00. Merrell Scientific, 
4 Buffalo Road, Rochester, New York 
14624. 


COLLEGE Diplomas, Military certifi- 
cates. Unissued. Free list. Send stamped 
envelope. Ewing, Kd. 2-1540, Plainfield, 
Vermont 05667. 


22 JEWELRY 


CLOSEOUT Jewelry. 554 dozen. (Cata- 
log .25g). ROUSSELS, 107-1635 Dow, Ar- 
lington, MA 02174. 


25 Е ORMULAS, PLANS 


MAKE ECONOMICAL Deodorant $3.00 - 
Award Deodorant, Route 4, Cuero, Texas 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition) 

Here is a wealth of prac- 
tical, accurate and clear 
information and instruc- 
tion that can awe you 
or make you а 
fortune! Housewives, man- 
ufacturers, ‚ handy- 
Wi теп, home experimenters, 
— elactricians, mists, 

өөр» in every woth of ite, refer to Henley 
КӨЙҮ. in this омга оа too will 
find formu las а сеа olg tier 
i in 


commercial e ence = new money ^ 
and exciting way of doing things, As ain en 
gable as a dictionary, Satisfaction guaranteed. 
900 pages hard cover-cioth binding. Only 
$12.95 plus $1.75 postage & handling. 
Dealer's Inquiries Invited 
EMBASSY SALES Dept. PS-64 


Box 67, East Elmhurst, М.Ү. 11369 


26 SCIENCE & CHEMISTRY 


ECONOMICALLY Priced Chemicals 
Apparatus. Catalogue-31.00, Hagenow 
Laboratories, 1302 Washington, Manito- 
woc, Wisconsin 54220 


LABORATORY Chemicals- Glassware, 
Catalogue -31.00. Young- Edisuns, 934 
South 13th, Manitowoc, Wisconsin 
54220. 


CHEMICALS & Laboratory Equipment. 
Vara Reciente, P.O. Box 1677, Newark, 
NJ 07102. 


EMICALS Laboratory Apparatus 
Catalog $2.00. The Chemical Shed, P.O. 
Box 748, San Bernardino, CA 92402-0748. 


EDUCATIONAL Material - easy to read 
and understand synthesis reports (P-2-P, 
DMT (specify), etc.) Apex Publishing Co., 
. Box 845, Times Square Station, New 
York, NY 10036. 


TITANIUM Basic facts for the non met- 
allurgist Comprehensive report $10.00. 
STAR TITANIUM, P.O. Box 198, Forbes 
Road, PA 15633. 


9 
o 


? 


OPTICS 


TREASURE of quality telescopes, binoc- 
ulars, fiber, lasers, audiovisual, military 
components, instruments. Catalogue 
$3.00. ТЕ. Inc, Box 65, Mooers, NY 
12958. 


7 PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, 
coating, fiberglassing; in industry, labo- 
ratories, craft work. Reproduce your de- 

| signs with our mold materials. Profitable. 
Illustrated Catalog $1.00. Castolite, Dept. 
83A/PS, Box 391, Woodstock, IL 60098. 


LAMINATIONS: Announcements, Obit- 
uaries, Pictures, Maps, etc. To Blox 11" 
$3.00 to 24" $6.00. Condon, 705 W 48th, 
Davenport, Iowa 52806. 


29 ATHLETIC EQUIPMENT 


LOG чомеа, 


№ 


ема Economi- 

cal Permanent 

eh an Buy! 1- 
Wood and 


= В 
E 


BY 
ж: Yourself Erec- 


ett чы еч 
OMES 


P. Aw 
Winter Park Fl Florida 32783 


37 NURSERY STOCK 


GROW GINSENG. Very Profitable. Have 
seeds, roots. Complete information. G. 
Collins, Viola, Iowa 52350. 


31A GARDENING 


WEED-FREE GARDENING PLUS 87% 
GREATER YIELDS! NO CHEMICALS, 
SMALL SPACES, CONTAINERS. LEXI- 
GROW, DEPT PS-1, POB 1491, INDIA- 
NAPOLIS, INDIANA 46206. 


31B HERBS 


PURE HERBS From Folklore. Write for 


Illnesses." Estes-PSC, Alma, Georgia 
81510. 
32 REAL ESTATE 


GOVERNMENT LANDS 
Acre! "Buyer's Guide” .. 
listings - $2.00. Lands, 
Washington, DC 20036. 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


WYOMING - UTAH ranch land. 10 acres 
$60.00 down, $60.00 month. Owner - Mike 
Gauthier, 9550-A-Gallatin, Downey, CA 
90240. 


from $7.50 
plus nationwide 


Box 19107-FA, 


CANADIAN Country Properties. Our 
67th Year. Terms Available. Moneyback 

таш Catalogue airmailed - $1.00. 
Н.М. am Corporation, Ltd., Suite 
c 85 y oor St, E., Toronto, Ontario M4W 
1B5. 


NEW! FREE! BIG Spring Catalog! Over 
5400 wed ince be described, pic- 
arms, homes, businesses, 


best of hundreds of offices All Across 
America! STROUT REALTY, Inc., Plaza 
Towers, Dept. 5810, Springfield, MO 
65804. Toll free: 1-800-641-4266. In Mis- 
souri call collect: (417)862-4402. 


34 CAMPING 
EQUIPMENT & TENTS 


FREE Discount Catalog, Backpacking, 
Camping, Campmor, Box 999-P, Paramus, 
NJ 07652. 


38 BIRDS & ANIMALS 


SQUIRREL/Grackle - proof bird feeders. 
Free catalog. Dialabird, 554X Chestnut, 
Westwood, NJ 07675. 


FREE Per cara.oa зе) 
LIVE Tropical Fish and айрылысу 
e». Supplies, guaranteed, by mai 
mont Na ETE. 
tsh and 1,089 animais’ 
Tou PHONE G1 [1 Or MAR. 


Bar No NCLOSE 50€ for handling. 
NOW because full $1.00 may be 


Instant service for E et 
PET EA NE MAS АЕТ ) 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers — 1000 — $8.95, 
5000 — $42.50. Postpaid with free book on 
How and Where to Sell. Carter Farm — 
12, Plains, GA 31780. 


GREY Nighterewlers - “Action Worm” 
Free Literature - Telephone 912-835-2542. 
Fain's Fishbait, Edison, GA 31746. 


42 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 
piun optical bargains. Lenses, Prisma, 

elescopes, Binoculars, etc. Jaegers, 691G 
Merrick Road, Lynbrook, NY 11563. 


FREE Catalog! Ásend and desend inno- 
vatived products. - STEINER’S leading 
German binoculars are extraordinarily 
bright and clear. Lightweight construc- 
tion and rugged rubbercoated exterior. 
Plus, they're shock - proof, water - pro- 
tected and unbreakable. No focusing. Ma- 
raco Enterprise, P.O. Box 87, San Ramon, 


CA 94583-0087. 


42A TELEPHONE & 
ACCESSORIES 


FREE! Bargain ا‎ catalog. Etco, 
Dept. 567. Plattsburgh, NY 12901. 


43 GOV'T. SURPLUS 


GOVERNMENT SURPLUS! Millions of 
items (including Jeeps) . low as 1¢ on 
dollar! Most complete Directory avail- 
able, $2.00. DISPOSAL, Вох 19107-FA, 
WASHINGTON, DC 20036. 


“GOVERNMENT SURPLUS” JEEPS 
$30.00! 800,000 Items! Complete Informa- 
tion Your Area. Largest OFFICIAL Di- 
RECTORY. $2.00 (Guaranteed). Surplus 
(A321), 4620 Wisconsin Northwest, WASH- 
INGTON, D.C. 20016. 


J-E-E-P-S, T-R-U-C-K-S from $30.00. Low 
As 2¢ on Dollar. 400,000 Bargains. Most 
Complete Directory - $2.00. puree Bar- 
gains, Box 913-B, Holland ichigan 
49423. 

IS It True you can buy jeeps for $44 
through the U.S. vernment? Get the 
facta today! Call 312-742-1143 Ext. 4606. 


1983 SURPLUS Army, Navy store 64 

illustrated catalog. Send $2.00. Ru- 

el, 3037 North Clark, Dept. M1, Chicago, 
IL 60657. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


BIGGER, More Powerful Muscles - fast- 
er!! Free Booklet! Universal, Box 6694B, 
Detroit, Michigan 48240. 


46 PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditioning, 
refrigeration. Tools, supplies, full 
instructions. Doolin, 2016 Canton, Dallas, 
TX 75201. 


START your own HIGHLY PROFITABLE 
and helpful “WEIGHT LOSS" clinic. For 
details send $1.00 to: PROSPERITY, Box 
478, El Centro, CA 92244. 


FANTASTIC PROFITS!! Hundreds of 


| salesmen eager to sell products you man- 


ufacture at home! Free details. Brown, 
Box 51, Tecumsch, MI 49286 


47 BOOKS & MAGAZINES 


INDEXES to POPULAR SCIENCE avail- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCIENCE INDEXES, 380 Madison Ave., 
New York, NY 10017. 


"SURVIVALIST'S Book Catalog" Rush 
$1.00. Ken Hale, (201), McDonald, Ohio 
44437-0395. 


OUT Of Print Books Found, Send Wants. 
Booklook, 51 Maple Ave., Warwick, NY 
10890. 


| Others Approvals. 


FREE self improvement book brochure. 
Hundreds to choose from. Westport, Dept. 
PS, 1844 Lombardy Drive, Rapid City, S. 
Dakota 57701. 


BOOK gives formula, opportunity for 
TOTAL SUCCESS. $10.00. Dept. A, Box 
446, Damariscotta, Maine 04543. 


THREE DIMENSIONAL MAPS/BOOKS. 
Details: Jecron, Box 114, Gillette, NJ 


48 TOYS & GAMES 


TOYMAKING plans, parts, wheels. Bro- 
chure free, Armor Products, Box 290, 
Dept. FT, Deer Park, NY 11729, 


MAKE TOYS- Plans, Kits- Hardwood 
Wheels, Parts, Dowels- Catalog $1.00- 
Cherry Tree Toys, Belmont, Ohio 43718. 


FREE NUCLEAR WAR INSURANCE. 
Kansas Games, P.O. Box 3354, Kansas 
City, Kansas 66103. 


FANTASTIC BEANBAG GAME DIY 
SAVE $30 FUN FOR ALL AGES. Safer 
than horseshoes or lawn darts. Send mon- 
ey order $5.50 for plans rules etc. to: 
GAMECO, Р.О. Box 247, Hillsboro, MO 
63050. 


49 JOKES & NOVELTIES 


FREE —World's нават Novelty Cata- 
log, 1600 Jokes, Tricks, Science, Sports, 
Hobbies. Johnson-Smith, C-6113, Mt. 
Clemens, MI 48043. 


51 COINS & CURRENCY 


BARGAINS Galore! Free Pricelist. Rog- 
ста e Вох 2807, Sparks, Nevada 
431. 


52 STAMP COLLECTING 


50 YEARS Old, fifteen different United 
States, over fifty years old 25e with ap- 
provals. Jaxon, Box C11, New Rochelle, 
NY 10804, 


PENNY approvals! 


Regardless Cata- 


logue! Kloster, 4164 52nd, San Diego, CA 


92106. 


QUALITY | Stamp e C.K. 
Stamps, 17902 Mark Lee Dr., Jamul, CA 
92035, 


UNITED NATIONS 3 Complete Mint 
Sets 25¢, Approvals. Cornetta, POB 1509- 
P, Lake Placid, FL 33852. 


OLD U.S. Stamps on approval. Ches- 
ter, Box  15355R, Philadelphia, РА 
19111. 


PENNY APPROVALS all fantastic val- 
ues DATASTAMPS, Box 5552, Jackson- 
ville, FL 32207. 


100 DIFFERENT U.S., 25e to approval 
applications. Bradley, Midlothian, Virgin- 
ia 23113-0425-8. 


FREE Surprise collection sent with ap- 
rovals. Jay, 1784 Union, San Francisco 
34123. 


FREE! Worldwide stamp mixture. Ap- 
provals. White, Box 24166-A, Indianapolis, 
Indiana 46224. 


FREE! Big Bargain Catalog - New Edi- 


| tion listing thousands of bargains includ- 
| ing U.S. & B 


.N.A. stamps, packets, al- 
bums, accessories and supplies. Also fine 
stamps from our approval service. Buy 
only what you like. Return balance 


| promptly. Thank you. Jamestown Stamp 


Co., Dept. E13PS, Jamestown, NY 14701. 


300 DIFFERENT U.S. used stamps 
$2.00; 500 different $5.00; 750 different 
$11.00; 1,000 different 326.00. Burke's 
Бата, Box 4902-P, Springfield, MO 


Pr 30 Mint commemoratives $1.00! 
porota EAS Davison, 58E, Nokom- 
L 3355 


SEND only 10¢ for nice collection of U.S. 
Stamps including $5.00 issue and scarce 
mint Sipex Souvenir Sheet. Attractive 
price lists of other beautiful stamps and 
collectors supplies included. ystic 


Stamps, 55-2, Camden, NY 13316. 


CANADA Regina mint only .30g approv- 
als. Rheaume, 91 deKiel, Laval Que. Can- 
ada НТМ 1A9. 


FREE!!! Beautiful Stamps Gold. Silver 
Delor, 21127 Fleet- 
wood, Harper Woods, MI 48225. 


200 DIFFERENT Romania, Plus Be- 
ginner's Packet Approvals, $1.80. Fies, 
Box 155U, Baltimore, Ohio 431095. 


FREE! 55 Different. Including Trian- 
pes эрсе, Others! Request approvals. 
aird, 60, Box 8128, Portland, OR 
97207. 


53A SATELLITE TV 


CABLE TV Secrets—the outlaw pu 


cation the cable companies tried to Î 


HBO, Movie Channel, Showtime, 


scramblers, converters, etc. Suppliers 
included. Send $7.95 to: CABLE FAC 
Box 711-A, Pataskala, OH 43062. 


` SATELLITE 
TELEVISION 

| Our 11° system is 24 

sections of .090 alumi- 

num with an all steel 

super polar mount. Our 


complete system facture High Quai 
weighs over 575 Ibs. | Systems. 


See the Best 
Send $7.95 for Introduction manual 


| Dealers & Distributors welcome. 
| We build quality into our products 


Francis Enterprises, inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901 


54 RADIO, TELEVISION 


UHF Decoders. Information, sta 
Trojan Enterprises, 2920 Shelby, In 
napolis, IN 46203. 


CABLE TV EQUIPMENT AND C 
VERTERS. Plans and Parts. Build or | 
For information send $2.00. C&D F 
tronics, P.O. Box 21, Jenison, MI 4942 


POLICE Scanners, Crystals, Radar 
tectors. HPR, Box 19224, Denver, 
80219. 

HBO Descrambler Plans 
Instructions. SASE $5.00. PWCS, 
9048, Pittsburgh, PA 15224. 


MICROWAVE Television "Down 
verters.” Exclusive new five stage des 
Catalogue: $2.00 (refundable). NDS, 
12652-P, Dallas, TX. 75225, 

SATELLITE TELEVISION best price 
quality equipment check with us be 


ou buy 1.00+sase. Sharpe Enterpr 
ox 11, Bainbridge, GA 31717. 


CABLE TV BOXES & ACCESSOR 
Complete units. Money-back guarar 
For catalog send $1.00: Veejer Elect 
ies, 2961 Industrial Rd., Dept. 1995, 
Vegas, NV 89109. 


TV DECODER KITS 


| f typ "ri 
83700. Send jur ou informati 
| синер. $2.00 and find out wh 


We don't just sell n 
formation, we mary 


ТА W Electronics, Inc. 
P. О, Box 61- Т 


Cumberland, Hl. 02564 
` MICROWAVE RECEIVER SYST 


"TOP OF THE LINE QUALIT 
DOWN CONVERTER,POWER SUP, 
COMPLETE & EASY TV HOOK-| 

TOTAL SYSTEM GAIN OF 40 

2.1 TO 2.6 GHz. 6 MONTH WARRA 
20 INCH PARABOLIC DISH..... $149 


SATELLITE CABLE SYSTEMS 
Р.О. BOX 30512 SEATTLE WA 9810 
VISA*MASTERCARD*COD*ORDER PHON 

(206) 644-3445 


55 ELECTRONICS, 
STEREO, HI-FI 


LINEARS -Send Stamp For Deta 
Matco Electronics - Box 316D - Cad 
MI 49601. 


SAVE on TELEPHONES 50e. c atalog р 
tures complete line of discounted ph4 
Large selection of cordless models a 
able. Worldwide Electronics, P. 
2420, Farmington Hills, MI 48018. 


ORDER No. Т7БАЕО47 


9 ROUTE эм 
PLATTSBURGH. N.Y. 12901 
Tal: (518) 561-8700. 


55A COMPUTERS 


TRS-BO COMPUTER DISCOUNTS. 
est prices anywhere. Free price list. Ё 
Shack. 175A N. Delsea Dr. Vineland 
08360. 800-257-0426. 


NCLAIR ZX81 OWNERS receive four 
rams monthly on cassette (Enter- 
ment, Household, others). 1K $35.00 
‘ly; $20.00 six months. 16K $50.00 
dy; $30.00 six months. Sample $5.00. 
I zr dub, P.O. Box 22446, Baltimore, 


2:00.00 48K Apple compatiable in- 
ing housing. Details $1.00. Reliant, 


Box 33610, Sheungw an, Hong Kong. 
ATTLESHIP game for ZX81 comput- 
Includes 3 page program with full 
ructions. Send $3 to: PROMEL, 2718 
ada St., Bellingham, WA 98226. 


ANTED IMMEDIATELY: Distributors 
iottest item of '83! Texas Instruments 
4A Home Computers! Multi-level 
3 firm. Act today to get in on the 
ind level! Application kit $21.50 (re- 
lable). Global Electronics (Inde 

‚ Distributor), Dept. PS, 2203 Chelton, 
rado Springs, Colorado 80909. 


MEX / Sinclair owner? Send for our 
logs. Sinclair Place, PO Box 2288a, 
mond, WA 98052. 


RECORDS, TAPES, etc. 


JBLIMINAL TAPES. Tap the unlimit- 
Potential of your subconscious. Be- 
е HAPPIER: Gain SELF-CONFIDENCE 

achieve SUCCESS. Free brochure. 
liminal Ap PP tne Vex 3430 East Tropi- 
i, Suite 44F, Las Vegas, NV 89121. 


ANT LP AND TAPE CATALOG over 
pogei. Rock, Country, Soul. Blank 
| oseouts at discount prices. Send 
0 to: Music Super Mart, Р.О, Box 1635, 
oda, СА 91335. 


ECORDS - TAPES! Discounts to 73%; 
e no purchase obligati 

discount dividen 
4 guarantees. Free details. Discount 
ie Club, 650 Main Street, P.O. Box 
d Dept. 4-1182, New Rochelle, NY 


DIO TAPES"-positive self achieve- 
nt - eliminate weight, stress - gain health, 
fidence. Release ultimate ious 
lities - discover total control of your life. 
m why this technique is gaining such extra- 
inary larity over hypnosis. Free bro- 
re and studies. MI | 
[5 Highland Rd.. Suite 203-24 Pontiac, 
higan 48054. .- 

AUSICAL INSTRUMENTS 
TALOG for makers, repairers of 
red instruments. Imported tone- 
"TOMB, ра accessories, strings, 
. Fine European instruments and 
Catalog 50¢, includes 10% discount 
icate. International Violin Compa- 


Ltd. Dept. JM, 4026 W. Belvedere 
Baltimore, MD 21215. 


1EVERBERATION 
Ras ORGANS 


DEVTRONIX ORGANS, INC. 
6101 WAREHOUSE WAY Dept. A 
SACRAMENTO, CALIFORNIA 95826 


SONG WRITERS 


EMS - SONGS WANTED. Free Pub- 
g/Promotions. Broadway Music, Box 
PS, Sarasota, FL 33578. 


HCS, poems for musical setting and 
ling. $1,000,00 for best poem. Satis- 

guaranteed гаете 17 (PS) Long- 
Rd., Quincy, MA 021 69. 


IMPORT-EXPORT Е 


OO  "Fast-Sellers.' Bro- 
3! Allrightpro, Box 51805. ХІ, Cleve- 
Dhio 44101. 


BUSINESS 
OPPORTUNITIES 
= Book, “2042 Unique Proven En- 
ies," Fabulous “unknowns,” second 
bn income. Haylings, Carlsbad, CA 


& And Buckles. Complete Line 
jellers, including Westerns, Truck- 
ptorcycles, Wildlife, etc. Big Profits. 
pte dealer set up. Catalog $1.00. An- 
ox 3958-BPS. North Providence, 


DING Machine. No selling. Routes 
amazing profits. Big Catalogue 
Parkway Corporation, 1930PSB 


pring Drive, Timonium, Maryland 


tions, news- | 
certificates: | 


5T RESEARCH, 3 


PIANO Tuning ачу learned with 
home atudy niu d 
American Tunin 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small anufacturing business Without 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


IMPORT-EXPORT opportunity, profit- 


able world-wide, mail order business from 
home, without capital. We ship plan for no 
a examination. Experience unneces- 

Free Report. Mellinger, Dept. 
H2 93, Woodland Hills, CA 91367. 


TAKE Catalog Orders. We dropship 2500 
Best-selling specialty products. 
pins wholesale | dide Immediate deliv- 

tacular home business opportu- 
nity. pe Book. SMC, 6061 De Soto Ave., 
Dept. 28-25, Woodland Hills, CA 91365. 


GET RICHI! Secret law smashes debts— 
brings cash and credit! Details FREE! 
WealthKit-S, Billings, NY 12510. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2038 Montrose, Chicago 60618. 


SYNTHETIC Oil Dealers Needed. Excit- 
ing Products & Opportunities. Make More 
Ate ee Than in Present Job. 1 + 800- 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 95, Rapid City, 
South Dakota 57701, 


2909 FROM Square Foot Plywood 
Demand), Revealing Proof 25¢ (Re- 
Sole, Woodwins, Bridgewater, MA 


fund 


REPAIR HYDRAULIC JACKS— Free de- 
tails. Vr nien Parts Supply, Dept. S, 
Box 4157, Brownsville, TX 78520. 


YOUR ADVERTISEMENT in the Classi- 
fied Section of Popular Science will reach 
over 4.5 million readers. For details and 


| listing of available headings write: Classi- 
fied Advertising 


Dept. PS, 380 Madison 
Ave., New York, NY 10017. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 1014, Jupiter, Florida 33458. 


BRONZE BABY SHOES! Hi 
Home Business. Company Assistance. 
мета 02E1. East Providence, RI 


SOLAR Heating learned quickly at 
home! Free information. Empire School, 
Box 193, Rockville, IN 47872. 


NEW Discovery in Battery Recondition- 
ing. Eighteen Months Guarantee Means 
“Big Profits Fast.” Electoan, 7415 Gable 
Drive, Little Rock, AR 72205. 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations . .. Close- 
outs..,Job Lots... Single Samples. Free 
Details. Bargainhunters Opportunities, 
Box 730-B, Holland, Michigan 49423. 


$25,000 LOANS: Interest Free! Get 
credit cards, signature loans, more! Free 
Report! Moneywise, S1, LaGrangeville, 
NY 12540. 


$1,000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York, 
NY 10163. 


RUBBER Stamp Outfits Direct From 
Manufactor. Write: Customps, 2914 West 
Sexton, Springfield, MO 65807. 


MONEY SECRETS 
HELP People and businesses get money. 
Easy home business. Fantastic profits. 


No experience - own hours. Continuous | 


rris Free Details: DFC, Dept. 11-G- 
1, 1145 Reservoir Avenue, Cranston, 
Rhode Island 02920. 


TAKE PICTURES for profit. Camera | 


Ventures, 14589M West 32nd, Golden, CO 
80401. 


LIFETIME Income, $3,000 Weekly Possi- | 


ble! Unique s "dee beats envelope stuff- 
ing anyday! Elliott, Box 7206-PS1, Colum- 
bia, MO 65205. 


HUNDREDS Weekly Possible For Ten 
Hour Work Week!! Guaranteed Home 
Business... Start Immediately!! Free In- 
formation - AHV, Вох 1028-С1, Kalaheo, 
Hawaii 96741. 


BECOME WEALTHY! Millionaire Re- 
veals Plan. Free details: Trace Asso- 
ciates, 12828, 257 NW 93 Avenue, Coral 
Springs, Florida 33065. 


INSTANT success? No way. Success 
isn't & push-button proposition, Guaran- 
teed Success? As close as you'll ever come. 


Write: Ener/Gem Success Systems, Box | 


404, Wilmette, IL 60091. 


MAKE Durable building plastic easily. 
Waterproof, Pidgin Economical. Bays 
авокаготу 2086-2075 Drive, Cedaredge, 

413. 


nad oma granted. 
hoo 


Lowest | 


Income | 


SELL SENSATIONAL LOW-COST BUR- 
GLAR ALARM. Lightning seiler. Excep- 
tional Margin. Samples for trial. North- 
west Electric-PS1, Box 1046, Mitchell, SD 
57801. 

MAKE Rubber S Apo: Highly Profit- 
able Business. Free Details. Stamper, 
POB 22809(LMC), Tampa, FL 33622. 


BUMPER Sticker Printing Device. 
Cheap, Simple, Portable. Free details 
Samper, POB 2279 LMC), Tampa, FL 


PROFITABLE Gold Foil Frinter. Person- 
alize business cards, pencils, matches, 
Free Details. Gold, РОВ 24986(LMC), 
Tampa, FL 33623. 


BECOME a part time electronic consul- 
tant and make money while you build a 


career! Sell audio equipment. .... video | 


computers. The 3 newest and bi at 
markets in home entertainment and busi- 
ness aids for the 80's! If you have а work- 
ing knowledge of any of these 3 products, 
we'll пер you build exciting part time in- 
come arm 

reer. We furnish you with leads, advertis- 
ing material, price lists, and information 
on how to sell. Call Today For Informa- 
tion Toll Free 800-638-8806 or 1-301-488- 
9600. Electronics International, Moravia 
сене Industrial Park, Baltimore, MD 


SPECTACULAR home business oppor- | 
ut- | 


tunity. ‚ Free information. ACI Distri 
it 0 pt. Ai, Box 5727, Pasadena, TX 
7505. 


RESPOND to all free - detail ads in this 
business opportunities section. Send ad- 
dress and a buck. Pads, P.O. Box 591062, 
Houston, TX 11259-1062. 


MAKE - Sell Attractive Personalized Li- 


| cense Plates. Мерс уе: Sizeable prof- 


its. Pro-Plate, PO 
FL 33622. 


MAKE HOMEMADE BOOKLETS. I've 
earned $187,000 with mine. MOMEY NEV- 
ER STOPS. Free information: Dasher, 
Box 548, Woodville, Texas 75979. 


BATTERY MANUFACTURING Secrets 
Revealed!!! Supplied Available. EVER- 
LAST, Box 365, Bogota, NJ 07603. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order As- 
sociates, Dept 592, Montvale, NJ 07645. 


COMPUTER DISTRIBUTORSHIP 


22809 (LMC), Tampa, 


TEXAS INSTITUTION Hardware and | 


Software. Prospectus; $5.00 deposit: Com- 
uter Stuff, Р.О. Box 2992, Renton, WA 
8056-0992. 


FREE Proof! "How I Made $265,000.00" 
Box | 


with classified ads. Southland-P51, 
7437R1, Sarasota, FL 33583. 


$1,000 MONTHLY possible, Prepare 
income tax returns at home or office. 


Part/fulltime. Easily learned. Home train- | 


ing. Free information. Nationwide Tax 
Scl ool, 14507 Warren, Dearborn В203, MI 
48128. 

MAKE PVC Pipe Furniture. Proven 
methods create exceptional income! Easy, 
spare-time business, Free report. J&M, 


| ТТ1Р, Battle Ground, Washington 98604, 


MY two classified advertisements, cost- 
ing $154 each resulted in $7,500.00 in or- 
ders. The exact advertisements revealed. 
$5 о. CLR, Box 326, Westerville, OH 

1. 


SELL Оп Analysis-High Commissions- 


Leads Furnished-Ana Laboratories, Box 
29, Bellmawr, NJ 08031, 


MAIL order businesses. ste 
free details. Thomas, 653N 
Falls, Idaho 83301. 


b 
ose, Twin 


EARN EXTRA INCOME selling informa- - 


tion. FREE information. Bell Associates. 
Box 17631, Jacksonville, FL 32216. 


FREE Details. Sell Books By Mail. No | 


Experience Needed. Books Unlimited, 
5554A1 McDuffie Town Road, Romulus, 
NY 14541. 


EXTRA Cash Wholesaling 2500 Gift | 


Items $10.00 Deposit Refundable On 
$100.00 Order Receive Product Catalog 
Price List Wholesale Manual Order 
Blanks Visa or Master Card Accepted 
Give Information On Card Inter Bank 
Number Signature Expiration Date To: 
Clegg's Gift World, PS-1, 121 Main Street, 
Pine Bluff, Ark 71601. 


SELL Profitable Mail Order Books. 
Complete Details, $1.00. Home Products 
Company, 14- B012 Chelsea Circle, Lacey's 
Spring, . labama 35754. 


AGENTS Wanted: Exceptional income 
working at home. Full details $1.00. Rain- 
bow Press, Р.О. Box 744, Bloomfield, Con- 


possibly an entire new sales ca- | 


MAKE FUDGE AT HOME FOR $500.00 
A WEEK. When my husband lost his job, I 
did it to make ends meet. Both he and I 
were amazed at the money I earned. No 
selling of any kind either. Send а dollar 
for postage and handling and I'll tell 
all about it. REVELATIONS, Div. J-725, 
1116A 8th Street, Suite 184, Manhattan 
Beach, CA 90266. 


PROFESSIONAL VIDEO GAME МА- 
CHINES FREE IF YOU WANT TO START 
YOUR OWN ARCADE. COMPANIES 
READY TO PLACE THEM & DO ALL THE 
SERVICE IF YOU PROVIDE THE LOCA- 
TION. FOR MORE INFORMATION WRITE 
TO AE RESEARCH, DIV. J-728, 13450 
MAXELLA, SUITE G185-384, MARINA 
DEL REY, CA 80291. 


211 MOST profitable small businesses | 


ou can start with little cash and make 
ots of money. 64 page catalog gives de- 
tails on each and how you can get started. 
Send $1.00 for a copy. American Entre- 


| preneurs Association, 2311 Pontius Ave- 


nue, Suite J-731, Los Angeles, CA 90064. 


МЕ been in Import/Export for many 
years. | see amateurs getting ripped off 
with courses, books, phony producta, and 
unrealistic dreams. Let me tell you how it 
really is and how you can make money. 


| Just send a dollar for my time. BARON- | 
PUBLISHING, Div. J-730, 90854 | 


Worldway Center, Los Angeles 90009, 


WHERE to find bargain items that will | 
be hot sellers at flea markets and swap | 
meets. 483 sources and how to negotiate | 


the best deal. Also ideal products for mail . 
order. For more information, send $1.00 | 
postage and handling to: PINNACLE RE- 
SEARCH, 11727 Mississippi oe Suite | 


J-729, Los Angeles, CA 80025 


BE the president of your own corpora- | 


tion for $45.00. Big tax advantages. Com- 

plete oa! a kit for any state and 

easy to fol 

tails, send a dollar to cover mailing costs 

to: AEA Corporation Supply, Div. J-727, 

d Pontius Avenue, Los Angeles, СА 
4. 


THE demand for maid services is ae 
ible with more women working ever 
My wife started with $12 worth d вир- 
pies and brought in $45,000 last year. 
e'll show you how to do it. For more de- 


| tails write: SAB, INC, Div, J-726, 21203 A 


Hawthorne Blvd., Suite 5437, Torrance, 
CA 90509 and enclose $1.00 to cover our 


| postage and handling. 


SINCERE Book Sales Agents Wanted 
Now! Part-time or full. Do not confuse 


| with usual worn-out offers, No experience 


needed. Full details send $1.00 to: Chal- 
lenger Press, Box 6406, Evansville, IN 


| 47712. 


SURVIVE the jobless '80's. I started 
with $25.00 and make $300 weekly. The 
Window Cleaning business is booming! No 
gimmicks, just hard work. Complete 
start-up manual $10.00, postage $1.00. 
реБ cn Box 7307C, San Diego, CA 


PROJECTION TY... Make $$$ assem- 
bling Projectors... Easy... Resulta com- 
parable to $2,500 projectors... Your total 
cost less than $17.00... PLANS, LENS & 
Dealers information $15. 50... Illustrated 
Information FREE Macrocomaex, Wash- 
ington Crossing, Pennsylvania 18977. 
Credit-card orders 24 hours 215-736-2880. 


BIG money repairing plate glass, wind- 
shields! Protected territory. a Ыйын 
Glas-Weld Systems, Р.О. Вох BTL, 
Hillsboro, OR 97123, 503-640-2278. 


SWISS special ampem ints to Mec- 
ea! from anyplace. 600 millions muslema 
buyers who bow toward 5 times each day. 
Franchise available, for high income. Air- 
mail sample, details: $10 Copress Ltd., 
1603 Grandvaux, Switzerland. 


$60,000 FIRST YEAR POTENTIAL 

Get in on the ground floor of the most 
timely industry today. A low cost innova- 
tive development in ene conservation 
for home and business. Complete train- 
ing, no fees, modest equipment inventory 
required. Contact - Caribbean Technolo- 
gies, Ine, Р.О, Box 1108, Brandon, FL 
33511 (813) 689-8053, 


MAKE $1,000.00 Per Fire. Remove 
Smoke From Clothes Guaranteed, Details 
$5.00. Home Corp, 10330 W. 204 St., Lake- 
ville, MN 55044, 


MAKE WOOD TOYS FOR PROFIT. Toy 
pa patterns wholesale. Lovebuilt tard, 
51, Tahoe City, CA 95730-5459. 


3 UNIQUE HOME BUSINESSES Tire 
customizing $22,880/yr. Ave. Windshield 
repair $23,400/yr. Ave Automobile pin- 
striping $22.880/yr. Ave. Let my 5 years 
exp, tell you the HOW TO, WHERE ТО, 
WHO TOI It works I made $453. 00 my first 
week - 29 hours, Send $19.95 check or 
moneyorder to: Custom Tire Service, P.O 
Box 432, Greenwood, IN 46142. 
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ow instructions. For more de- ` 


Book Sales Agents Wanted 
Your Chance to Make Big Money Fast! 
Sell How to Make Money Books by Mail. Start 
now part time or full time. As your Key 
| Source—1'l supply you with everything you 
need to rate your own home business. 


Millions of potential buyers. Let's make mon- 
ey together. For full details send $1.00 to: 


Joseph Enterprises 
3500 Rd., Eugene, OR 97404 


REPAIR ATARI GAMES AT HOME 


(Beta or VHS) plus schematics and technical 
literature enables you to start earning money 
right away. All popular repair parts in stock for 
immediate shipment. $1.00 lor parts/price list 
and additional information refundable with 
order. Exclusive National Distributor. 


ELECTRONICS WAREHOUSE CORP. 
1910 Coney island Avenue 
N.Y. 11230 (212) 375-2700 


ee DEVICE 


INEXPENSIVE, PORTABLE. 


income unlimited In full or part time home business 
preparing tax returns in busy tax season, plus year- 


literature. No salesman will call. Vet Approved. Nation- 


al Tax Training School, Monsey, 1AQ, N.Y. 10952 


ASSEMBLE ELECTRONIC 
DEVICES AT HOME 
Knowledge or experience not nec- 


essary. Get started in spare time. 


| Turn your spare of full time into 
FREE No i 
DETAILS 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time. investment. knowledge or 


experience unnecessary. BIG DEMAND assembling 
Sales handled by 


electronic devices. S . 
professionals. Unusual business opportunity. 


Walnut Creek, Calif. 94597 


DISTRIBUTORSHIPS 
AVAILABLE 
Steel Framed Homes 


National manufacturing company based in 
Denton, Texas, із seeking distributors for a 
complete line of low-cost steel frame 
homes. You'll be offering exactly what 
buyers want in today's housing market con: 
ditions... 
* 30% below conventional construction 

costs 
* Tremendous energy efficiency (8" tiber- 

M ске insulation throughout) 

ulck construction time 

* Total floor plan flexibility 
And Tri-Steel homes have been carefully 
designed to appeal to the most 
discriminate of buyers...in fact, steel fram- 
ing materials cannot be seen in a finished 
home. Single-story, two-story and tri-level 
designs are available in single- or multi- 
family units. 
A $3000 investment is required — 100% 
refundable. 


Call for information today! 
(817) 566-1386 


1400 Crescent Denton, TX 76201 


61 МОМЕУМАКІМС 
OPPORTUNIT. IES 
GET пена Secret law smashes debts 


gs Cash credit! FREE report!! 
WealthKit-S 5, Billings, NY 12510. 


| Santa Monica, CA 


MARKE money selling electronics. Whole- 
sale dealer catalog $5. (redeemable). 
Dv Dept 531, Box 840, Champlain, NY 
12918. 


700,000 BARGAINS BELOW WHOLE- 
SALE, Bankruptcy Merchandise, Free 
Samples, Closeouts, Imports, Surplus, 
Mail Order, 121 Home Businesses, Free 
Details. American in i hata Box 
8356PS, Tampa, FL 33674 


LEARN The Secrets of Repairing Junk 
Batteries. "Fabulous Profits". FIRST ES- 
TABLISHED COURSE. Apex Engi- 
neering, 5454 Bolsa Road, Atascadero, 
CA 93422. 


$500.00 WEEKLY recycling discarded 
tires, Send Sase, La Vallee's, Fountain, 
FL 32438. 


SAVE BUY DIRECT. How to make mon- 
ey opportunity books. Many titles dis- 
counted send $1.00 for list refundable. 
Baier, Box 2254, Prescott, AZ 86302. 


MAKE IT RICH IN THE 1980'S! EXCLU- 
SIVE. Free Report Shows How! GUARAN- 
TEED Moneyback! E-Z Publications, R.D. 
#1, Breinigsville, PA 18031, 


RELAX and t rich millionaire's se- 
crets. Free details. Mason Book Company, 
d 2427 S. Beverly Dr., Los Angeles, СА 
10034. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, ncils, matches. 
Free Details. Gold, РОВ 24986(LLD), 
Tampa, FL 33623. 


GUARANTEED MONEYMAKER! New 
Idea Brings Bugs Profits Fast! Free De- 
tails, Success Research, Box 144-PS1, 
Clarkston, GA 30021. 


HUNDREDS WEEKLY! Guaranteed 
mailing salesletters! Start immediately! 
Write: MJG, 430-PS, Ambler, PA 19002. 


FREE! Get 5 issues of Opportunity Mag- 
azine! Increase your savings and spend- 
ing power. Hundreds of ways to make ex- 
tra money detailed шолу; Free! Write 
با‎ duo Dept. 900, 6 М. Michigan, 

саро 6060 


TMERE are ways to take over a going 
business with no money down, Anyone 
can do it if they know the techniques. You 
could own a profitable business within a 
few weeks with our instructions. Write to: 
Business Investigators, 90954 Worldway 
Center, Suite J-717, Los Angeles, CÀ 
90009, Enclose $1.00 for mailing coats. 


AN amazing way to make money with 
an item every woman wants that you can 
buy for .04¢ and sell for $1.00, Many earn 
$1500 a weekend. Write today for details 
and enclose $1.00 for shipping to REVELA- 
TIONS, Div. J-718, 1116A 8th Street, Suite 
184, Manhattan Beach, CA 90266. 


CITY dwellers pay $1.00 per stick of fire- 
wood. There are ways you can get it free 
and sell tons for a big profit nine months 
out of the year. And you'll be able to take 
a three month vacation each year in 
style. I'll show you how I've done it for 20 
years now that I'm retiring. Write SAB, 
INC., Div. J-719 21203A Hawthorne Blvd.. 
Suite 5437, Torrance, CA 90509, To cover 
my mailing costs, please enclose $1.00. 


TME way to beat the economie crunch i is 
with a barter club. Every area needs 
them and І have a complete operating 
manual that shows you how to start one 
for pennies and live like a king. Send a 
dollar for postage and handling and I'll 
tell you more. BANMERS RESEARCH, 
2311 Pontius Avenue, Suite J-720, Los An- 
geles, CA 90064. 


RECLAIM old batteries. $2.00 in sup- 
plies ereates a good battery worth $20.00 
to $30.00. We'll show you how to get the 
old batteries free. Further information 
available free, write: PINMACLE  RE- 
SEARCH, 11727 jim pi Avenue, Suite 
J-721, Los Angeles, CA 90025, Enclose 
$1.00 for postage. 


START your own office janitorial ser- 
vice, А recessive-proof business that | 
make $300,000 a year with. A great side- 
ling or full time business. For more data 
write to: CHASECO, Div. J-722, Box 1924, 
: 90401 and enclose 

1.00, 


THE easy money in mail order is made 
when you have a catalog of many desir- 
able products. We'll provide you with a 
beautiful catalog, mailing lists of custom- 
ers and do all the shipping and bookkeep- 
ing. Send $1.00 for catalog and details. 
BARONBROOK PUBLISHING, Liv. J-723, 
arene Worldway Center, Los Angeles, CA 


Tustin, CA 92680. 


HUNDREDS of ways to make money 
with a cheap video camera. This is the 
boom business of the "80's and you can re- 
ally call yourself a TV producer. Our 48 
page booklet explains all of the dozens of 
opportunities that you can get into with 
little cash. Mail $2.00 for booklet to AE 


RESEARCH, Div. J-724, 13450 Maxella, 
Suite G185-384, Marina Del Rey, СА 
90291. 

62 EMPLOYMENT 


INFORMATION 


AUSTRALIA - The World! 50,000 Jobs! 
Computerized reports $2.00. Jobworld, 
Box 681-F, Cypress, CA 90630. 


OVERSEAS... $20,000 - $60,000 +. Free 
Report! Employment, Box 19760-FA, In- 
dianapolis, IN 46219. 


AUSTRALIA WANTS YOU! Jobs! Big 
Pay! Transportation! Newest Handbook - 
$2.00. Australian International, Box 
19107-FA, ыыы. шы ae 20036. 


Mountainwest, 925-Q Canyon, Logan, UT 
84321. 


FREE details!! Saudi Arabian Employ- 
ment! LFE PS5, 3047 Hawthorne МЕ 
Washington, DC 20017. 


MOUNTAIN EMPLOYMENT 
NEWSLETTER! Colorado, Idaho, Mon- 
tana, Wyoming!! Current openings-all oc- 
cupations!! FREE details. Intermountain- 
C, 3506 Birch, Cheyenne WY 82001-99. 


WANT a job? For information send $2.00 
to: Jobs, P.O, Box 7351, Las Vegas, NV 


| 89125. 


63 SPECIAL SERVICES 


nue, Woodside, NY 11377. 


66 AGENTS WANTED 


SELL COPYRIGHTED How To Make 
Money Books By Mail: Send $1.00 To: T. 
Northampton St.. Bangor, 


181 C-1, Seattle, WA 98109. 


67 SALESPERSONS- 
DISTRIBUTORS WANTED 


HEAR Us Out! Texas Refinery Corp. of- 
fers an opportunity for high income Plus 
cash bonuses and fringe benefits in your 
area. Regardless of experience, write: 
Ld Sears, Pres, Box 711, Ft. Worth, TX 
76101. 


68 REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039P5, Orlan- 
do, FL 32860, 


PRIVACY PROTECTED completely. In- 
triguing address. Helen's Hideaway, Box 
346, Diamond Springs, CA 95619, 


LOTTERIES 


tails, Winfall ا‎ Dept. Р, Box 
oyal, Montreal, Que- 
bec, Canada, H3P 3C7. 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W. To- 
ronto, Canada МБМ 422. 


WIN MILLIONS in Canadian Govern- 
ment lotteries. For free information 
write: Canadian Gold Club, P.O. Box 324, 
a A, Windsor, Ontario, Canada NSA 
5VR. 


WIN BIG OIL MONEY 
The U.S. government sponsors a little known oil 
lease drawing. Н you ore an adult U.S. citizen, 
you have the RIGHT to compete EQUALLY with 
the p" oil companies. Win up to 9100,000.00 


72 EDUCATION & 
INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s ... Free re- 
vealing details. Counseling, Box 389 PS1, 


BARTENDING — Ваг Manag 
Home Study. Bartending Training, 
mane Fernando Road, Glendal 
91204. 


LEARN WHILE ASLEEP! Aston 
New Method! Strange Catalog Fre 
tosuggestion, Box 24-A, Olympis 
98507. 


ELECTRONICS Degree (BSET) by 
ndence. Grantham Colle 25 
Cienega, Los Angeles, CA 34. 


REISCH WORLD WIDE COLLEGE 
AUCTIOMEERING, INC., World's 


| est. Free Catalog. Approved for VÀ 


ern Auction Library “FREE” with « 
ment 515-423-5242, Col. Gordon E. T 
P.O. Box 949, Dept. 3, Mason Cit 
50401. 

COLLEGE DEGREES BY SP 
EVALUATION of EXISTING Credits 
Experience. Fast. (614) 863-1791. 
13151-51, Columbus, OH 43213. 


AIRPLANE DESIGN Home study 
nar includes detail design and 
analysis, Write: Dept. PS, Airplan 
sign, P.O, Box 6204, Lakeland, FL 3 


DEGREE PROGRAMS 

IN Management, Economics, Р! 
phy Business Studies. Credits and 
rience accepted. Prospectus (airi 
$2.00) Registrar. Sussex COLLEG 
TECHNOLOGY, HIGHFIELD DANI 
SUSSEX, ENGLAND Rh17 ТЕХ. Fo 
1969 students worldwide. 


COLLEGE Degree for work and li 
perience. Bachelor's, Master's, Doct 


| Write or send resume. American Na 


University, 3550 N. Central Ave., 
619, Phoenix, AZ 85012. (602) 265-R6 


FREE Lifetime Ordination. B 
Chaplain, Missionary Evangelist, B 
Вох 744-PS, MeKeesport, РА 15134. 


EARN DOCTORATE DEGREE. 
PhD in only 3 days. For complete 
study p gy ive & exam. send only 
Clayton Theological Institute, 12 
Whitney Way, С layton, CA 94517. 


FREE 120 page Career Opport 
Guide - shows how to train at ho 
АКУН: jobs. Granton Institute 
aide Street West, Toronto Can 


EUN DEGREES. Obtain your 
from London. Bachelors. Masters. [ 
ates. Commerce, Industry, Science 
losophy, Divinity, Medicine, Soci 
ences. Free Prospectus. (Airmail 
fundable) College Registrar, Dep 
ECM - Collegiate, London, МСТ 
England. 


ANIMATION Learning Course, с 
33614. Heath, 6717 Benjamin, Тату 
1 


COLLEGE Students!—Improve 
grades! — Termpaper catalog 
pages—10,278 titles—Rush $1.0 
search, Box 25918Q. Los Angeles, 
(213) 477-8226. 


SOLAR Technology AAS Degree. 
Largest Photovoltaic Power 
MCCC, Blytheville, AR 72315. 


HANDLE YOUR OWN LEGAL AF 
Be a Paralegal. Accredited Attorr] 
struction. Ноте Study. FREE 
LOG. Southern Career Institute, I 
135-2158, Boca Raton, FL 33427. (30 
2522. | 

"JET/GAS TURBINE REEI 
Homestudy courses—theory, 1 
nance, overhaul. AMERICAN 
SCHOOL, Dept. PS-3, Darby, М 
59829. (406)349-21040. 


BE an electrician. Learn at h 
spare time, Get free facts. ICS Elec 
School, Dept.. PCCC2, Scranton, Р 
vania 1851 


DRAFTIMG is a great career 
women. No previous experience or 
talent needed. We train you at h 
spare time. Get free facts. Write: 
American School of Drafting, 
PCCC2, 4500 Campus, Newport Be; 
92660. 


ACCREDITED degrees by mail. 
$5.00. 2041 Carthage, Tucker, GA 


CALCULUS. STATISTICS. Quid 
tery on one laminated sheet. Gua 
Send $2.95 for each topic to: Appl 
ences, #S00A-510 Yates St., Victo 
Canada, V8W-1KB. — 


INSTANT МЕМО! 


А short, simple method P acquiring а 
memory. No memorization, no keywords. Re 


photographic memory. Learn "how" you | 
| nn you forget. Discover your natural al 
recall everything. Send for free information te 


 CARTOONING, 
SIGN PAINTING 


"ARTOON for Fun and Money!!! Free 
Ке!!! Cartoons, Box 40614B, Detroit, 
thigan 48240. 


MODERN Cartooning Taught by Mail. 
ite for Free Brochure. Cartoonerama, 


x 263- ND, Branford, CT 06405. — 


OMICS! The complete Illustrated How 
Book by Syndicated Pros $4.00. Adven- 
e Feature Syndicate, Box 10293, Glen- 
e СА 91209. 


DETECTIVES 


)ETECTIVE Profession, 
dy; free tie-tack or la 


e, future. eer in er م‎ 
ining School, 


Р.О, Box 
56, Los An eles, rie 90041. 


INGERPRINTING - exciting scientific 
eer. Home study course teaches every- 
ng. Certificate on completion. Many 
minga; prepare now. Professional In- 
tigators Training School, Dept. FP, 
ox 41256, Los Angeles CA 90041. 


IE A DETECTIVE. You learn quickly 
1 easily at home. No college or experi- 
'e required. Diploma. Equipment. Glob- 
School of Investigation Box 1815, Han- 
r, Mass 02339, 

INGERPRINT TECHNICIAN trainin 
х available. You learn easily an 
ickly at home. No college or experience 
juired. Diploma. Equipment. Global 
1001 of Fingerprinting, Box 1915D, 
nover, Mass 02339 


^. LOANS BY MAIL 


ОННО $25,000 "overnight." Any 
rpose. Keep indefinitely! Free Report! 
recess Research, Box 19739-F A, India- 
lis, Indiana 46219. 
MMEDIATE Loans to deserving indi- 
uals refused elsewhere. Many plans in- 
ded. Try us! Associates, Box 98-P3, 


poklyn, NY 11235. 
BORROW FROM HOME 

\МҮ amount, any worthwhile purpose, 
hin 30 days. Competitive Rates. Also, 
ney Agent. No experience - own hours. 
tional Company to assist every way 
gible. No Gimmicks! Free Details: 
C, Dept. 11-C-1, 1145 Reservoir Ave- 
е, Cranston, Rhode Island 02920. 


ILOANS$ On Signature To $100, 0,000! 
y purpose. Write: Elite, Box 454 - Р 8, 
nbrook, New York 11563. 


IEED MONEY? List of Personal and 
siness loan sources and sample loan 
poral, Cost: ЄР: 00. Bell, P.O. Box 144, 

den, NJ 0810 


ASH peux mmm by mail, $500.00 
525,000! Free details/application! LTD- 
, Box 937, Ft. Lauderdale, FL 33302. 


ORROW $30, 000 interest free! All eli- 
le. Repay anytime. Free Details! Info- 
e Box 1004-PS-1, New York, NY 
03. 


|IORROW $25,000 - Interest free! Elimi- 
> debts-establish new credit. Receive 
dit cards! Free report. Hanco, 426 W. 
ее de Leon, Dept PS, Decatur, GA 


easy home 
| pin, certifi- 


AB BUSINESSMEN Have Money To 
y & Invest. Top Finders Fees Paid. Int. 
ldleEast Assoc., 183Р53, 8291 Flax- 
, Huntington Beach, CA 92646, 


WINEMAKING 


FERMAKERS! Free Specialist Cata- 
‘Newsletter. William's, Box 461-P1, 
and, California 94604, 

INEMAKERS - BEERMAKERS — 
sh Stocks. Fast Service. Free Cata- 
O'Brien's, Box 284A, Wayne, IL 
Rd. 


NEMAKERS — BEERMAKERS — 
DHO Free Catalog, Equi азап 
piss, Continental, Box 68016-PS, In- 
apolis, IN 46268. 


ЕЕ BEERMAKING BOOK plus cata- 
Finest e nent Ingredients. One- 
Service. aranteed. SPI, Box 
; Chapel Hill. C 27514, 


ENCYCLOPEDIA WINEMAKING 
rmaking Supplies Equipment Ingre- 
^s Vynox, Box 87498, Rochester, NY 


INEMAKERS —BEERMAKERS Free 
dog. Fast Service, Large Selection. 
^w Box 7850-N, Independence, MO 


NEMAKERS-BREWERS Quality Sup- 
Free Catalogue. Village Store, Box 
P 5, Westport, МА 02790. 


NEMAKERS - Beermakers: Free Il- 
ated catalog of supplies. Semplex, 
Box 12275H, Minneapolis MN 55412- 


79 BUY IT WHOLESALE 


FANTASTIC 300% profits quality rings, 
jewelry low wholesale prices Catalog $1 
(refundable). Rainbow (PS) Creations, 160 
Waverly Place, San Francisco, CA 94108, 


REPAIR PARTS [for chainsaws, lawn- 

quality and low prices. Shop tools. Guar- 

quality FREE CATALOG. For special deal- 

er information also give tax no. and com- 
any name. Repair Parts, Dept. 40814, 
ox 10308, Erie, PA 16515. 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations .. . Closeouts! 

.. Job Lots ... Single Samples. Free de- 
tails. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49424. 


| 85 PRINTING & RUBBER 


STAMP OUTFITS 


PRINT YOUR OWN — Printing Presses, 
Туре, Supplies Direct From Factory. 
Send $1.00 for Catalog and Samples to: 
Kelsey Company, C1, Meriden, CT 06450. 


86А HYPNOTISM 
FREE Hypnotism, Sleep Learning Pub- 
lication DLP, Box 487, Anaheim, CA 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer P5400, Ruid- 
oso, NM 88345. — 

FREE CATALOG! Self Hypnosis Tapes. 
Educational Systems, 14-51 Brooklane, 
Peekskill, NY 10566. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry. Gold 
Teeth, тора, Diamonds, Watches, Silver, 
а 


cious Metals, 6 E. Monroe, Dept. 557, Chi- 
cago 60603. | 

TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 


Information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


89 WATCHES, CLOCKS- 
SALES & SERVICE 


American, Box 11- BA, Fox River Grove, 
IL 60021. 


GIFTS 


LCD watch $2.50, Penwatch $3.60. Cata- 
logue $1.00. Reliant, P.O. Box 33610, 
Sheungwan, Hongkong. 


WATCHES, 6 Functions LCD $29.95, 
Calculator watch with alarm $39.95, $2.00 
postage and handlin Behnam, Box 
13861, Gainesville, FL 32604 


91 OF INTEREST TO ALL 
|. MESSIAH PROMISED LIFE TO THE 


50458, Ft. Worth, TX 76105. 


GOLD $40.00 PER OUNCE. Send for 
further information to: Barry Bowman, 
2000 Duneville, Las Vegas, NV 89102. 


FREE Catalog! Divorce, Credit. Privacy, 
Employment, Fax problems? Our books 
have the solutions! Write to: Eden, 11623 
Slater, Box 8410-P, Fountain Valley, CA 
92708. 


NEED CREDIT? 


GET CREDIT CARDS FAST-EASY! 
Ё « Have Gankrupicy, Bad Credit, Мо Crecit?? 
* NO PROBLEMI 
* Completely Legal and Guaranteed 
* Reestablish Bad Credit 
FREE INFO. CALL TOLL-FREE 24 HRS. 
Rendant 


1-500 2277-3000 Ex1.50 


1 800.792.0990 E «1.50 
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94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free re- 
cording forms. Free evaluation, Affiliated 
Inventors Foundation, 501-A Iowa, Colo- 
rado Springs, CO 80909, 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 
Box 892PS, Millwood, NY 10546. 


PATENT IT ECONOMICALLY! Free De- 
tails. M. Rainer, 2008 Fondulac, Rich- 


mond, VÀ 230229, 


INVENTORS-Patent or copyright an idea? 
À book by a national lawyers assn. on pro- 
tection and commercialization of your 
ideas and a free half hour with atty. in 
your area, Send $9.95 check or money or- 
der to: Am. Patent Law Assn, Box A, 
2001 Jeff Davis Hwy. Arlington, VA 


| 22202. 


BECOME A PATENT BROKER. Save in- 
vention cost. Details free. Write: Charles 
S. Prince. Invention Consultant, 415-H, 

fest 57th, NYC-10019 


FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
Woolworth Building, 233 Broadway, Suite 
3612-N, New York, NY 10007. (212) 267- 
5252. 


INVENTIONS, NEW PRODUCTS wanted 
by manufacturer. McDonald Enterprises, 
24004 Haggerty, Farmington Hills, Michi- 
gan 48024. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED NOW 
for presentation to industry. Call 1-800- 
528-6050. Arizona, 1-800-352-0458, Exten- 
sion 831, Or Write 
INVENTION MARKETING INC.-PS 
7O1 Smithfield Street 
Pittsburgh, PA 15222 


LEARN how to offer your invention for 
sale or lease. Free Booklet. Outlines pro- 
cedures royalty rates, requirements. 
Kessler Sales К ан С-Т-Е1, Fre- 
mont, OH 43420 


95 INVENTIONS WANTED 


EARN ROYALTIES, NUPRODUX IN- 
TERNATIONAL, 1377 K 141, WASHING- 
TON, DC 20005. 


INVENTORS: If you have an invention 
for sale or license, write for free booklet 


| explaining how we can help you. Kessler 


Sales Corp., C-7-1W, Fremont, Ohio 43420. 


INVENTIONS WANTED. 


FREE CONSULTATION e NO IDEA TOO SMALL. 
Disclosure registration. Potential cash or royalties from 
on how to register your idea, call or write: 


AMERICAN INVENTORS СОЛГАН 
Broad Street, 
Westfield, MA 01085 157 737-5376 
A Fee uec Soon an Company. 
97 GOOD EATING 


DISCOVER the Secret Egyptian Reci- 
s Amazingly delicious, Free details. 
Gadalla, Box 5365PS, Rockford, IL 61125. 


15 DINNER Recipes. $3.00. Craig 
Jones, Р.О. Box 2682, Cypress, CA 90630. 


700 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Box 
191, Norwood, MA 02062. 


SCRAP SILVER CONTACTS, FORKLIFT 
CONTACTS, STERLING, Silver Solder, 
Gold Plated. Robert Leszczak, 652 Myrtle 
St., Elizabeth, NJ 07202. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 47291, N. 7th Ave, 
Phoenix, AZ 85013. 


FREE Buyer' s Guide, Garrett Detectors, 
Dept. PS82, 2814 National, Garland, TX 
75041. Toll Free 1-800-527-401 1, (Texas) 1- 
800-442-4889. 


DECALS 


Use them to personalize your ceramics - 100's of names, 

nicknames, labels, numbers, initials. LG. 15"x18" sheets. 

Black type. Low cost, top quality DecaSheet Decals. 
Boy's Names ....sheeti$Z 25ppd 


Special 
Gins Names .....sheetS225on7 АЙ] sheets 
Labels, поз etc. ‚. Sheet/$2 25р $5.55npd 
Ж Ж Ж Ж GRAPHIC ARTS SERVICE CO. 
Dept. 22, PO. Box 584, Monrovia, CA 91016 
CUSTOM DECALS available-write for brochure. 


105 MISCELLANEOUS 


VACUUM CLEANERS “Discount 
Prices" "New" Rainbow $349.95, Kirby, 
Filter Queen, Compact, Details: ABC Vac- 
uum Warehouse, 7021 Burnet-PS, Austin, 
Texas 78757. 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature. Cun- 
ningham, 3881 South 3200 West, P.O. Нох 


20005-5, Salt Lake City, UT 84120-0005. 


STOP SEPTIC TANK ODORS OR YOU 
MONEY BACK! B10 JET-7 is a natural s 
lution of live, safe bacteria to keep yo 
tank odor-free and operating proper 
Order a gallon today. Send $15.95 per ga 
lon plus $3 for shipping/handling to: J 
Inc., Dept. 2 750 Alpha Drive., Clevelan 
OH 44143. Include your address. In Ohi 
add $1.04 per gallon for sales tax. NJ. ге 
idents add #0. Credit card customers, i 
der by phone: 216-461-2000, 


FREE BOOK. Prophet Elijah Comi: 
Before Christ, Megiddo Mission, Dept. 
481  Thurston  Koad, 
14819. 


NOISY NEIGHBORS? Can't Sleep | 
Bothered by Noise? New Booklet Givd 
Peace of mind. Read “The Apartme 
Dwellers Guide To Noise Control” Fre 
Details. Acoustech, Box 263A, Eastche 
ter, NY 10709 


VACUUM Cleaner Parts Catalog 
Makes. Vac Sew, 20113 Vanowen, Canog 
Park, CA #5465P 91306. 


105A BETTER HEALTH 


PUREST WATER POSSIBLE! From : 

appliance you can own. (removes Sodiu 
5 emicals еїс.). N.A.H.P., 423 Mill S 
Worcester, MA 01602. 


ARTHRITIS RELIEF with Formula “ 
HIGH POTENCY VITAMINS. 3 Week 5u 

ply $9.00 ppd., or Brochure. R.A. Formul 
5411 Calle Linares, Santa Barbara, C 
93109. 


FITNESS-NUTRITION Made Simple! I 
expensive! Great plan for LIFETIME fi 
ness and nutrition! Send $4.98 to: Berg 
Enterprises, Box 3667-PS, N. Ft. Mye 
FL 33903. 

“WATERPURE™ BOTTLED WA 
SYSTEM. No plumbing, under-sink hoo 
up. Unlimited water from faucet 964 р 
month!! Box 95283P, Atlanta, GA 3034 
Free (800) 431-1953 Ext. 818. 


PUREST WATER from HOME DISTIL 
ER, WATER WISE, Нох 45981, Centerhi 
FL 33514. (800)874-9028. 


WATER 99.99% SALT FREE Revers 
Osmosis Filters $149.00 Up. Box 318 
Norfolk, УА 23514. Protecte Dealer Te 
ritories Available. 


CONTROL Weight, Smoking! "Intro| 
Does Both. $10.00 Р.Р. Informatio 
S.a.s.e.- Harlu, 140 Drake, Dept. P, Ne 
Rochelle, NY 10805. Guaranteed! 

NEGATIVE IONIZERS, Humidifier 
Water Filters, Massagers $49.95pp!!! Di 
counts!!!, 3045 (PS2)Troy, Chicago 606 


Rochester, N 


| (312) 478-9528. 


706 PERSONAL 


A COMING Whirlwind to sweep th 
earth. Free Information! Write: Harves 
PS, Jefferson City, MO 65102. 

ADVANCED TITLES/DEGREES Mini 
ters, Honorary Doctorates, other Service 
available. Omnidenominational. Free D 
tails. Acquarian Church, 432-PS PC 
Hermosa Beach, CA 90254. 


MEDITATION - Re-establish Physica 
Mental, Spiritual Harmony. Unique со! 
respondence course. Free booklet. Writ 


today. Secretary DFA, 1121 Rollingde 

Ct., Cupertino, A 95014 

1068 DIV ORCE 
ATTORNEYS. Winnin g info rmati 


$1.00. MEN'S RIGHTS ASSOCIATIO 
189A, Forest Lake, MN 55025-0189. 


107 HEARING AIDS 


GIANT Savings 30 days trial. Term 
Riteway, Box 594515, Chicago, IL 60659 
HUGE SAVINGS. Eliminate deale 
markup. Free Trial. Batteries wholesal 
Terms Arranged. Lloyds-PSC, Rockford 
IL 61104. Call 1/800/323-1212 Toll Free 


R HEARING AIDS 
| !5 PRICE CATALOG FREE! 
| SUPER SAVINGS! Newest. Finest. 


All types. Buy DIRECT & save up | | 
f to HALF! No salesmen. Sold by 


- 


| AIR MAIL on HOME TRIAL. FRE 


Catalog. Write: MONEYSAVERS, 
§ Dept. PS-1D. 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
| Not sold in California. 


IHEARING AIDS 


SAVE $$ 
All-in-the-ear Ald мі 
help hearing. Under 
stand! Try before yo: 
buy! NO salesmen 
Order FREE cataloc 


Rhodes, Dept. 69. M, Brookport IL 6291 


Popular 


101 Silent Insect Killer Aladdin Bug Battler 
kills 300 insect varieties silently. Insects are 
lured into a water trap and drown—with no sizzle 
or popping sound. A brochure describes the 
concept. Free 


102 Window Replacement Take advantage of 
the energy savings possible with new windows. 
A 16-page, full-color booklet illustrates different 
styles of replacement windows available from 
Andersen Corp. Free 


103 Government Surplus Hard-to-get items 
for hobbyist, mechanic, or sportsman are 
described in the 1982 Airborne Surplus Catalog. 
Bargains include savings of up to 90 percent on 
government surplus. $1 (refundable on first 
order of $10 or more) 


104 Brush Care This how-to folder explains 
taper cleaning and care of your paintbrushes. 
also lists substances harmful to brushes and 

i» advantages of using B&J Brush Soap. 
rea 


105 Gas-Pressure Shock Absorbers  Full-color 
brochure describes the technology and applica- 
tions for all Bilstein gas-pressure shock absorb- 
Hy gor foreign and domestic cars through 1982. 


106 Tire Information Brochure from Bridge- 
stone Tire Company of America, Inc., details its 
current line of tires for domestic and imported 
cars. New advanced-technology Super-Filler 
steel-belted radials are highlighted. Free 


107 Ironwood Fireplace-Stove Lower your 
thermostat and gain up to 50,000 Btu per hour— 
right from your чаре. It's as heat-efficient as 
many smaller home furnaces. Complete booklet 
from CWC Textron. $1 


108 Guide to Kerosene Heaters Booklet from 
PFS Corp. provides information about the eco- 
nomics and advantages of kerosene heaters: 
what type to buy, the correct fuel to use, safety 
tips, and proper care and maintenance. $3.95 


108 Window-Replacement Guide Don’t rip 
out and rebuild walls. See how easy it is to 
replace old windows with energy-efficient Ca- 
radco wood windows in this 12-page Fast Fit 
guide. It gives step-by-step instructions. $1.50 
110 Telephone Efficiency This 12-page, full- 
color brochure from Cobra on telephone equip- 
ment includes memory phone, cordiess phones, 
wired phones, answering systems, auto dialers, 
and accessories. Free 


product —— 
ссепсе information - 


111 Rugged Pickup Trucks This full-color bro- 
chure from Toyota features its tough, depend- 
able trucks—everything from sporty SRb5's to 
rugged 4x4's. Free 


112 SaveFuel Keep oil temperature down and 
extend the life of your car's engine and trans- 
mission—take a load off your engine. Brochures 
available from Hayden Inc. Free 


113 Recreational Vehicles Literature from 
Jayco, Inc., shows its full selection of recreation- 
al vehicles—including complete floor plans, 
specifications, and construction features for tent 
campers, fifth wheels, pickup-truck campers, 
mini motor homes, van conversions, park trail- 
ers, and three lines of travel trailers. Free 


114 Fun-Filled Catalog New 1983 catalo 
from Johnson Smith Co. features 1,600 hard- 
to-get novelties, jokes, tricks, and hobby, sports, 
science, and electronics items. Much more. 
10€ 


115 History of Old Bushmills А three-page, 
four-color brochure from Jos. Garneau Co. 
details the history of Old Bushmills Irish Whis- 
key. It also includes recipes for using Old Bush- 
mills in food and drink. Free 


116 Keep Your Diesel Happy This pocket bro- 

chure from Kendall Refining Co. tells how a die- 

sel engine is different from a gasoline engine. It 

ees describes proper maintenance for diesels. 
ree 


117 All-Purpose Shelters This catalog from 
Kover Klamps Div. describes how to build 
greenhouses, car or boat ports, shelters for 
pool, patio, tools, lawn mower, and more by 
using Kover Klamps and metallic tubing. Free 


118 Lower-Back Pain Аге you suffering need- 
lessly? A new report from Lumbar Institute 
Research Div. shows how thousands have 
obtained relief. Free 


119 Washerless Faucets Easy, do-it-yourself 
installation of an exciting array of single- and 
two-handle washerless faucets is described in 
the full-color brochure from Peerless. Free 


120 Marine Paints Literature from Pettit 
shows its complete line of paints and over 300 
different products. It also explains how, when, 
and where to use them. Color card and finishing 
instructions are included. $1 


121 Software for Home Computers This de- 
scriptive catalog from Program Design, Inc., 
describes more than 40 educational and game 
titles for Atari and Apple computers. Fun and 
challenging programs for all ages. Free 


122 Energy-Saving Meters This booklet from 
Portage Exchange describes technically de- 
signed products to help increase efficiency and 
decrease fuel use for wood burning, solar, and 
furnaces. Free 


123 All About Greenhouses An exciting new 
catalog from Lord & Burnham details informa- 
tion on greenhouses for living, growing, and 
energy saving. Also includes booklet, "Green- 
house Living," with a special section on solar 
energy. $2 


124 Home Improvement А colorful listing 
with nearly 200 pages of quality building 
materials and home-improvement items is 
available from Scotty's. 


125 Home-Security System  Easy-to-follow 
guide from Security Center details home burglar 
alarms and security equipment. Includes com- 
ponents and system kits. Do it yourself and 
save. $2 


128 Heat Machine Literature describes a unit 
that can be installed in one hour to convert your 
fireplace into an efficient home-heating system. 
From Unique Function Products. Free 


127 Tools, Tools, and More Tools! All 196 
pages of this U.S. General Bape Corp. catal 
are filled with top-name tools and supplies. It 
includes over 6,000 items essential for car care 
and maintenance, interior and exterior home 
improvement, wood- and metalworking, and 
plumbing and electrical projects. Discounted 
prices, too. $1 (refundable on first order) 


128 Tools and Solderiess Connectors This 16- 
page catalog by Vaco Products Co. contains 
details on the company’s complete line of 
screwdrivers, nut drivers, pliers, electrical con- 
nectors, and much more. 25¢ 


129 ‘Organ and Piano Kits Colorful booklet 

from Wersi Electronics shows how to save thou- 

sands of dollars by building it yourself. It's 

enjoyable, easy, and profitable with these sim- 
le, illustrated instructions. Instruments offer 
ighest quality, unmatched sound. Free 


130 Motor Homes New full-line brochure fea- 
tures nine Xplorer models from Xplorer Motor 
Home Division. Choose the one that's best for 
you. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


[> == та па SSS иа иш аз пш иш — ип ша из из аз эшш FILL IN COUPON AND MAIL TODAY SS See  -X" 


POPULAR SCIENCE Р.О. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES MARCH 31, 1983 
Note: PoruLAR Science Massachusetts address is for Product Information only. 
Please send the items checked below. | am enclosing $1 handling charge | 
(any number of items) plus amount required for priced items. 1 AM ENCLOSING 
| : un 

о 101 о 106 o 111 О 116 О 121 O 126 $—— ——— et рии 
О 102 [] 107 $1 О 112 О 117 [] 122 [] 127 $1 $1 for handling 
[] 104 ‚ О 109 $1.50 О 114 10¢ O 119 О 124 $2 О 129 $ | 
О 105 $2.50 О 110 [] 115 О 120 $1 О 125 $2 О 130 
Name (please print) T M 
Address = = City & State Zip 


Please send cash, check, or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 


144 | POPULAR SCIENCE 


POPULAR SCIENCE JANUARY 1983 


NOW THE WORLD HAS PICKUPS WITH THE 
POWER OF A DIESEL AND THE PUNCH OF TURBOCHARGING. 


DODGE POWER RAM 50 SPORT SPECIFICATIONS 


А Note: Turbo Diesel is available іп 4WD апа 2WD models. 


DODGE RAMS: 
WE’RE BUILDING TRUCKS LIKE 
| WE NEVER DID BEFORE. 


2.3L, 4-cyl Fuel-injected 1470 Ibs. 


al io ae os | Independent front with : 102 


M if | 1b. capacity torsion bar. 
Du ue ME Longitudinal leaf springs rear 


wu HEIC I 7 drive. mu with 2,946 pound capacity. d 
5.speed manual overdrive. | | | Telescopic shocks front and rear e . 
| Floor mount. ар 45 est. hwy. 34 EPA est. mpg* 


steering - Power. | 40 est. hwy. 30 EPA est. mpg* 


Adjustable column. i | Box Dimensions | Box Length: 81.5” 
Overall Width: 64.2” 


ise EPA est. mpg - comparison. Your mileage and range i may Vary depending on qe йәне and weather, Actual highway mileage and 
[ange will probably be less. CA est hwy EPA est. mpg. 2WD: 39 32 4WD- 35 28. DRIVE SMART. BUCKLE UP 


THE NEW CHRYSLER CORPORATION 
QUALITY ENGINEERED TO BE THE BEST 


There's on 


ly one way 


to play it... 


Wherever the music 

is hot, the taste is Kool. 
Because there's only one 
sensation this refreshing. 


